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BEFORE THE CONTROLLER OF PATENTS, DELHI 
 

 
            

                                    IN THE MATTER. of Sec. 25(1) of The 

                                    Patents Act; 1970, as amended up to The 

                                    Patents (Amendment) Act, 2005 

 

And 

 

IN THE MATTER of Rule 55 'of The 

Patents Rules,2003,as amended up to the 

Patents (Amendment) Rules, 2016 

 

And  

 

 
IN THE MATTER of Patent Application No. 

IN201717025098 filed on 14/07/2017,   

by  EMORY UNIVERSITY 

 

                          ……….APPLICANT  

 

And 

 
 

 
IN THE MATTER of PRE-GRANT     

OPPOSITION Filed by CANCER PATIENTS 

AID ASSOCIATION 

 

 ……….OPPONENT 
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PRE-GRANT OPPOSITION 

Representation by way of Opposition 

Under Section 25(1) and Rule 55 

Of The Patents Act, 1970 

And Rules thereunder 

Patent Application No. IN201717025098 

 

1. It is respectfully submitted on behalf of CANCER PATIENTS 

AID ASSOCIATION (CPA) India (hereinafter referred to as 

“Opponent”), that a Pre- grant Opposition under Section 

25(1) of The Patents Act, 1970 and Rule 55 of the Patents 

Rules, 2003, is hereby presented by the Opponent above 

named, to oppose the Indian National Phase Patent 

Application No. IN201717025098 bearing title “N4 

HYDROXYCYTIDINE AND DERIVATIVES AND ANTI VIRAL 

USES RELATED THERETO” filed by Emory University 

(hereinafter referred to as “Applicant”). 

 

It is submitted by the Opponent as follows: 

 

2. LOCUS STANDI 

Representation by way of Opposition can be made by any 

person, in writing under Section 25(1) of The Patents Act, 1970. 

Additionally, the Opponent is interested in the subject matter 

being associated with the field of patents. 
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Cancer Patients Aid Association (CPAA), a charitable 

organization registered under the Societies Registration Act, 

1860 in January 1970 and under the Bombay Public Trusts Act, 

1940 in February 1970, having its main office and place of 

business at Mumbai. CPAA hereby makes a representation by 

way of opposition against the grant of patent application, titled: 

“N4 HYDROXYCYTIDINE AND DERIVATIVES AND ANTI VIRAL 

USES RELATED THERETO, having the address as 1599 Clifton 

Road, Atlanta, GA 30322 (US) bearing Indian Patent Application 

No. IN201717025098. 

 

3. JURISDICTION 

The alleged Patent Application has been filed in the Patent Office, 

Delhi. The jurisdiction for this Pre-grant Opposition therefore, is 

the Patent Office, Delhi, where this Pre-grant Opposition is being 

filed. 

 

Representation by way of Opposition is being filed under Section 

25(1) of The Patents Act, 1970 and under Rule 55, thereof. Any 

submission made or evidence adduced with specific reference to 

any subsection of Section 25(1) may be treated as being made 

without prejudice to other submissions made elsewhere in this 

Pre-grant Representation by way of Opposition. 
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4. BACKGROUND OF THE CASE  

The impugned National Phase Application No. IN201717025098, 

titled “N4 HYDROXYCYTIDINE AND DERIVATIVES AND ANTI 

VIRAL USES RELATED THERETO” has been filed in India on 

July 14, 2017 by Emory University and was published in the 

Official Journal of the Indian Patent Office u/s 11A on November 

03, 2017. The Bibliographic page of the Application details is 

attached herewith as Exhibit I and copy of as filed complete 

specification of the Indian National Phase Application no. 

IN201717025098 retrieved from the Indian Patent Office website 

is attached herewith as Exhibit II.  

 

It is submitted that the impugned Indian Patent Application no. 

IN201717025098 is a National Phase Application of 

PCT/US2015/066144 filed on December 16, 2015 and having 

the priority date of December 26, 2014. The corresponding WIPO 

Publication No. WO2016/106050 was published on June 30, 

2016. The PCT International Publication No. WO2016/106050 is 

attached herewith as Exhibit III.  

 

A request for examination of said impugned Indian Patent 

Application was filed by the Applicant on December 06, 2018. 
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The First Examination Report (FER) was issued on December 20, 

2019.  

 

The Opponent submits that in the First Examination report 

(FER) issued the originally filed claims 1-2, 4, 14, 18 are 

objected as ‘Not Novel’; the claims 1-22 are objected as 

‘Lacking Inventive Step’; the claims 12-22 are objected as 

lacking Industrial Applicability; and the claims 1-11, 14-22 are 

objected as not patentable u/s 3(d), 3(e) and 3(i).  Further, the 

claims 1-22 are objected as not definitive. 

 

The alleged Applicant filed the response to the FER on 

September 18, 2020. The alleged Applicant has amended the 

claims in response to the FER issued and the copy of the 

Amended claims filed by the alleged Applicant is attached 

herewith as Exhibit IV. 

 

The Opponent submits that the originally filed claims 1-22 

(Exhibit II) have been amended by the Applicant during filing 

the FER response to 14 claims. The originally filed claims 12-22 

relating to the pressurized container, method of treatment has 

been deleted and the Applicant has added New claims 12-14. 
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It is brought to the notice of Ld. Controller that since the alleged 

Applicant has submitted the Amended claims, the same as on 

date (Exhibit IV) are being opposed.  

 

The Opponent submits that the independent claim 1 of the 

impugned Indian National Phase Patent Application no. 

IN201717025098 under opposition relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable excipient 

and a compound of Formula I,  (ref: Exhibit IV) 

 

 

 

 

 

Wherein Q is O, -0(C=O)-, -0(C=O)V-, or NR7; 

V is O, NH, NR7, S, CH2, or CHR7; 

W is O; 

X is CH2, CHMe, CMe2, CHF, CF2, or CD2; 

Y is CR"; 

Z is CR"; 
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each R" is independently selected from is H, D, F, CI, Br, I, CH3, 

CD3, CF3, C1-22 alkyl, acyl, C2-22alkenyl, C2-22alkynyl, hydroxyl, 

formyl or SCH3 ;  

R1  is  
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Alkyl, halogen, nitro, cyano, 

hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

carbanoyl, esteryl, alkoxy, (C1-C22)alkylthio, (C1-

C22alkylamino, ((C1-C22(alkyl)2amino, (C1-C22alkylsulfinyl, 

(C1-C22alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl, or heterocyclyl or phosphoramidyl, wherein R1 is 

optionally substituted with one or more, the same or different, 

R20; 

Y1 is O or S;  

Y2 is OH, OR12, OAlkyl, or BH3
"M+;  

Y3 is OH or BH3
-M+;  

R2 is hydrogen or hydroxy;  

R3 is hydrogen, hydroxy, (C1-C22) alkyl, halogen, nitro, cyano, 

hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22) 

alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22) 

(alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R3 is optionally substituted with one or 

more, the same or different, R20; 
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R4 is hydrogen, hydroxy, (C1-C22)alkyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, hydroxymethyl, halogen, nitro, 

cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

(C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22alkylamino, ((C1-C22 

(alkyl)2amino, (C1-C22alkylsulfinyl, (C1-C22alkylsulfonyl, (C3-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl;  

R5 is hydrogen, hydroxy, or halogen;  

R6 is hydrogen, hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, ethynyl, 

allenyl, halogen, nitro, cyano, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22) 

(alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl;  

each R7 is independently selected from absent, hydrogen, -

(C=O)Oalkyl(C6-C22), -(C=O)alkyl(C6-C22), -(C=O)Nhalkyl (C1-

C22), -(C=O)N-dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, 

(C1-C22)alkoxy, (C1-C22)alkyl, halogen, nitro, cyano, amino, 

mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)(alkyl)2amino, (C1-

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein each 
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R7 is optionally substituted with one or more, the same or 

different, R20;  

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C1-

C22)alkynyl, halogen, nitro, cyano, hydroxy, benzyloxy, amino, 

amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22) 

(alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R8 is optionally substituted with one or 

more, the same or different, R20;  

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)(alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

aryl, or heterocyclyl, wherein R9 is optionally substituted with 

one or more, the same or different, R20;  

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, 

isopropyl, cyclopentyl, cyclohexyl, butyl, pentyl, hexyl, 

neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, 

mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-
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C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 

optionally substituted with one or more, the same or different, 

R20; 

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl, or heterocyclyl, wherein R11 is optionally 

substituted with one or more, the same or different, R20; 

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-

naphthyl, 2-naphthyl,aromatic, heteroaromatic, 4-substituted 

phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 

naphthyl, or heterocyclyl, wherein R12 is optionally substituted 

with one or more, the same or different, R20;  

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl,(C3-C6)carbocyclyl, (C6-C12)aryl, or 
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heterocyclyl, wherein R13 is optionally substituted with one or 

more, thesame or different, R20;  

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C1-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22) 

(alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R14 is optionally substituted with one or 

more, the same or different, R20;  

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, 

(C1-C22)alkylthio, (C1- C22)alkylamino, ((C1-C22)alkyl)2amino, 

(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl;  

wherein the lipid comprises a C6-22 alkyl, (C1-C22)alkoxy, 

polyethylene glycol, or (C6-C12)aryl substituted with an (C1-

C22)alkyl group, heterocyclyl is a carbocyclyl comprising 1-4 

heteroatoms selected from nitrogen, oxygen, or sulfur, and 



13 
 

heteroaromatic is an aromatic heterocyclyl comprising 1-4 

heteroatoms selected from nitrogen, oxygen, or sulfur and at 

least 1 carbon atom. 

      

 The independent claim 4 relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable 

excipient and a compound of Formula IB,   

      

 

 

 

Or salts thereof wherein,  

V is absent, O, NH, NR15, S, CH2, or CHR15; 

X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 

Y is H, D, F, Cl, Br, I, CH3, CD3, CF3, (C1-C6)alkyl, acyl, (C2-

C6)alkenyl, (C2-C6)alkynyl, hydroxyl, formyl or SCH3; 

R1is  
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alkyl, halogen, nitro, cyano, 

hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

carbanoyl, esteryl, alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
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(C6-C12)aryl, or heterocyclyl, or phosphoramidyl, wherein R1 is 

optionally substituted with one or more, the same or different, 

R20; 

Y1 is O or S; 

Y2 is OH, OR12, OAlkyl, or BH3-M+; 

Y3 is OH or BH3-M+; 

R4 is hydrogen, hydroxy, (C1-C22)alkyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, hydroxymethyl, halogen, nitro, 

cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, , 

(C1-C22)alkoxy, (C1- C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, , (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; 

R5 is hydrogen, hydroxy, or halogen; 

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, benzyloxy, amino, 

amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-

C22)alkoxy, (C1- C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R8 is optionally substituted with one or 

more, the same or different, R20; 
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R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl, or heterocyclyl, wherein R9 is optionally 

substituted with one or more, the same or different, R20; 

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, 

isopropyl, cyclopentyl, cyclohexyl, butyl, pentyl, hexyl, 

neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, 

mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 

optionally substituted with one or more, the same or different, 

R20; 

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
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(C6-C12)aryl, or heterocyclyl, wherein R11 is optionally 

substituted with one or more, the same or different, R20; 

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-

naphthyl, 2-naphthyl,aromatic, heteroaromatic, 4-substituted 

phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 

naphthyl, or heterocyclyl, wherein R12 is optionally substituted 

with one or more, the same or different, R20; 

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, 

(C12-C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R14 is optionally substituted with one or 

more, the same or different, R20; 

R15 is hydrogen, Lipid, -(C=O)Oalkyl(C1-C22), -(C=O)alkyl(C1-

C22), -(C=O)NHalkyl(C1-C22), -(C=O)N-dialkyl(C1-C22), -

(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, 

halogen, nitro, cyano, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
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heterocyclyl, wherein R15 is optionally substituted with one or 

more, the same or different, R20; 

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, 

(C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 

(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; and wherein the lipid comprises a C6-22 alkyl, (C6-

C22)alkoxy, polyethylene glycol, or (C6-C12)aryl substituted with 

an alkyl group, 

Heterocyclyl is a carbocyclyl comprising 1-4 heteroatoms 

selected from nitrogen, oxygen, or sulfur, and 

heteroaromatic is an aromatic heterocyclyl comprising 1-4 

heteroatoms selected from nitrogen, oxygen, or sulfur and at 

least 1 carbon atom. 

 

 The independent claim 6 relates to a pharmaceutical 

acceptable excipient and a compound of Formula IC,  
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or salts thereof, wherein 

X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 

Y is H, D, F, Cl, Br, I, CH3, CD3, CF3, alkyl, acyl, alkenyl, alkynyl, 

hydroxyl, formyl or SCH3; 

R1 is hydrogen, monophosphate, diphosphate, triphosphate, 
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alkyl, halogen, nitro, cyano, 

hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

carbanoyl, esteryl, alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl, or heterocyclyl, or phosphoramidyl, or wherein R1 

is optionally substituted with one or more, the same or different, 

R20; 

Y1 is O or S; 

Y2 is OH, OR12, OAlkyl, or BH3-M+; 

Y3 is OH or BH3-M+; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, hydroxymethyl, halogen, nitro, 

cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

(C1-C22)alkoxy, (C1-C22)alkylthio,(C1-C22)alkylamino, ((C1-
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C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; 

R5 is hydrogen, hydroxy, or halogen; 

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, benzyloxy, amino, 

amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-

C12)aryl,orheterocyclyl, wherein R8 is optionally substituted 

withone or more, the same or different, R20; 

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, 

nitro, cyano, hydroxy, amino,mercapto, formyl, carboxy, 

carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino,((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl,or heterocyclyl, wherein R9 is optionally substituted 

with one or more, the same or different, R20; 

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, 

isopropyl, cyclopentyl, cyclohexyl, butyl, pentyl, hexyl, 

neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, 
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mercapto, formyl, carboxy,carbamoyl, (C1-C22)alkoxy, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 

optionally substituted with one or more, the same or different, 

R20; 

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl, or heterocyclyl, wherein R11 is optionally 

substituted with one or more, the same or different, R20; 

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-

naphthyl, 2-naphthyl,aromatic, heteroaromatic, 4-substituted 

phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 

naphthyl, or heterocyclyl, wherein R12 is optionally substituted 

with one or more, the same or different, R20; 

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio,(C1-C22)alkylamino, ((C1-
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C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R13 is optionally substituted with one or 

more, the same or different, R20; 

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, 

(C12-C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R14 is optionally substituted with one or 

more, the same or different, R20; 

R15 is hydrogen, Lipid, -(C=O)Oalkyl(C1-C22), -(C=O)alkyl(C1-

C22), -(C=O)NHalkyl(C1-C22), -(C=O)N-dialkyl(C1-C22), -

(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, 

halogen, nitro, cyano, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R15 is optionally substituted with one or 

more, the same or different, R20; 
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R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, 

(C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 

(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; and wherein the lipid comprises a C6-22 alkyl, (C6-

C22)alkoxy, polyethylene glycol, or (C6-C12)aryl substituted with 

an alkyl group, 

Heterocyclyl is a carbocyclylcomprising 1-4 heteroatoms selected 

from nitrogen, oxygen, or sulfur, and 

heteroaromatic is an aromatic heterocyclyl comprising 1-4 

heteroatoms selected from nitrogen, oxygen, or sulfur and at 

least 1 carbon atom. 

 

 The independent claim 7 relates to a pharmaceutical 

acceptable excipient and a compound of Formula ID, 

 

 

 

or a salt thereof wherein  

W is CH2, NH, S or O; 
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X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 

Y is N or CR”; 

Z is N or CR”; 

each R” is independently selected from is H, D, F, Cl, Br, I, CH3, 

CD3, CF3, alkyl, acyl, alkenyl, alkynyl, hydroxyl, formyl or SCH3; 

R1 is hydrogen, monophosphate, diphosphate, triphosphate, 
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alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, 

carboxy, carbamoyl, carbanoyl, esteryl, alkoxy, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, or 

phosphoramidyl, or wherein R1 is optionally substituted with one 

or more, the same or different, R20; 

Y1 is O or S;  

Y2 is OH, OR12, OAlkyl, or BH3-M+; 

Y3 is OH or BH3-M+; 

R2 is hydrogenor hydroxy; 

R3 is hydrogen, hydroxy, alkyl, halogen, nitro, cyano, hydroxy, 

amino, mercapto, formyl, carboxy, carbamoyl, alkoxy, (C1-

C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, 

alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or heterocyclyl; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, hydroxymethyl, halogen, nitro, 
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cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

(C1-C22)alkoxy, (C1- C22)alkylthio,(C1-C22)alkylamino, ((C1-

C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; 

R5 is hydrogen, hydroxy, or halogen; 

R6 is hydrogen, hydroxy, alkoxy, alkyl, ethynyl, allenyl, halogen, 

nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, 

alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, 

alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or 

heterocyclyl; 

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, benzyloxy, amino, 

amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-

C12)aryl,orheterocyclyl, wherein R8 is optionally substituted with 

one or more, the same or different, R20; 

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
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C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted 

with one or more, the same or different, R20; 

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, 

isopropyl, cyclopentyl, cyclohexyl, butyl, pentyl, hexyl, 

neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, 

mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 

optionally substituted with one or more, the same or different, 

R20; 

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl, or heterocyclyl, wherein R11 is optionally 

substituted with one or more, the same or different, R20; 

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-

naphthyl, 2-naphthyl,aromatic, heteroaromatic, 4-substituted 
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phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 

naphthyl, or heterocyclyl, wherein R12 is optionally substituted 

with one or more, the same or different, R20; 

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R13 is optionally substituted with one or 

more, the same or different, R20; 

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, 

(C12-C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio,(C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R14 is optionally substituted with one or 

more, the same or different, R20; 

R15 is hydrogen, -(C=O)Oalkyl(C1-C22), -(C=O)alkyl(C1-C22), -

(C=O)NHalkyl(C1-C22), -(C=O)Ndialkyl(C1-C22), -(C=O)Salkyl(C1-

C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, halogen, nitro, 
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cyano, amino, mercapto, formyl, carboxy, carbamoyl, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R15 is 

optionally substituted with one or more, the same or different, 

R20; 

R15’ is hydrogen, -(C=O)Oalkyl(C1-C22), -(C=O)alkyl(C1-C22), -

(C=O)NHalkyl(C1-C22), -(C=O)Ndialkyl(C1-C22), -(C=O)Salkyl(C1-

C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, halogen, nitro, 

cyano, amino, mercapto, formyl, carboxy, carbamoyl, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1- 

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R15 and R15’ can form a ring that is optionally substituted with 

one or more, the same or different, R20; 

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, 

(C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 

(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; and 
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wherein the lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, 

polyethylene glycol, or (C6-C12)aryl substituted with an (C1-

C22)alkyl group 

heterocyclyl is a carbocyclylcomprising 1-4 heteroatoms selected 

from nitrogen, oxygen, or sulfur, 

and heteroaromatic is an aromatic heterocyclylcomprising 1-4 

heteroatoms selected from nitrogen,oxygen, or sulfur and at least 

1 carbon atom. 

 

 The independent claim 8 relates to a pharmaceutical 

acceptable excipient and a compound of Formula IE, 

 

 

 

 

Or a salt thereof wherein  

Q is O, -O(C=O)-, -O(C=O)Lipid, -O(C=O)V-, NH, or NR7; 

V is O, NH, NR7, S, CH2, or CHR7; 

W is CH2, NH, S or O; 

X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 

Y is N or CR”; 
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Z is N or CR”; 

each R” is independently selected from is H, D, F, Cl, Br, I, CH3, 

CD3, CF3, alkyl, acyl, alkenyl, alkynyl, hydroxyl, formyl or SCH3; 

R2 is hydrogen, alkyl, alkenyl, alkynyl, ethynyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, chloromethyl, hydroxymethyl, 

halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, 

carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, 

(alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, 

carbocyclyl, aryl, azido, or heterocyclyl; 

R3 is hydrogen, hydroxy, alkyl, halogen, nitro, cyano, hydroxy, 

amino, mercapto, formyl, carboxy, carbamoyl, alkoxy, (C1-

C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, 

alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or heterocyclyl; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, hydroxymethyl, halogen, nitro, 

cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

(C1-C22)alkoxy, (C1-C22)alkylthio,(C1-C22)alkylamino, ((C1-

C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; 

R5 is hydrogen, hydroxy, alkoxy, alkyl, alkenyl, alkynyl, ethynyl, 

fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 
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allenyl, halogen, nitro, cyano, amino, mercapto, formyl, carboxy, 

carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, 

alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or 

heterocyclyl; 

R6 is hydrogen, hydroxy, alkoxy, alkyl, ethynyl, allenyl, halogen, 

nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, 

alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, 

alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or 

heterocyclyl; 

each R7 is independently selected from absent, hydrogen, -

(C=O)Oalkyl, -(C=O)alkyl, -(C=O)NHalkyl, -(C=O)N-dialkyl, -

(C=O)Salkyl, hydroxy, alkoxy, alkyl, higher alkyl, (C6-C16)alkyl, 

(C6-C22)alkyl, halogen, nitro, cyano, amino, mercapto, formyl, 

carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio,alkylamino, 

(alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, 

carbocyclyl, aryl, or heterocyclyl, wherein each R7 is optionally 

substituted with one or more, the same or different, R20; 

R15 is hydrogen, -(C=O)Oalkyl(C1-C22), -(C=O)alkyl(C1-C22), -

(C=O)NHalkyl(C1-C22), -(C=O)Ndialkyl(C1-C22), -(C=O)Salkyl(C1-

C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, halogen, nitro, 

cyano, amino, mercapto, formyl, carboxy, carbamoyl, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1- 
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C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R15 is 

optionally substituted with one or more, the same or different, 

R20; 

R15’ is hydrogen, -(C=O)Oalkyl(C1-C22), -(C=O)alkyl(C1-C22), -

(C=O)NHalkyl(C1-C22), -(C=O)Ndialkyl( C1-C22), -

(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, 

halogen, nitro, cyano, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; 

R15 and R15’ can form a ring that is optionally substituted with 

one or more, the same or different, R20; 

If Q = -O(C=O)V- and V = NR7 then the R7s can together form a 

ring that is optionally substituted with one or more, the same or 

different, R20; 

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, 

(C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 

(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-12)arylsulfonyl, 
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(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and wherein 

lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, polyethylene 

glycol, or (C6-C12)aryl substituted with an (C1-C22)alkyl group, 

Heterocyclyl is a carbocyclylcomprising 1-4 heteroatoms selected 

from nitrogen, oxygen, or sulfur, and 

heteroaromatic is an aromatic heterocyclyl comprising 1-4 

heteroatoms selected from nitrogen,oxygen, or sulfur and at least 

1 carbon atom. 

 

 The independent claim 9 relates to a pharmaceutically 

acceptable excipient and a compound of Formula II; 

 

 

 

or a salt thereof, wherein 

Q is O, -O(C=O)-, -O(C=O)Lipid, -O(C=O)V-, NH, or NR7; 

V is O, NH, NR7, S, CH2, or CHR7; 

W is CH2, NH, S or O; 

X is CH2 or O; 

Y is N or CR”; 

Z is N or CR”; 
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each R” is independently selected from is H, D, F, Cl, Br, I, CH3, 

CD3, CF3, alkyl, acyl, alkenyl, alkynyl, hydroxyl, formyl or SCH3; 

R1 is monophosphate, diphosphate, triphosphate, 
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R2 is hydrogen, alkyl, alkenyl, alkynyl, ethynyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, chloromethyl, hydroxymethyl, 

halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, 

carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, 

(alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, 

carbocyclyl, aryl, azido, or heterocyclyl; 

R3 is hydrogen, hydroxy, alkyl, halogen, nitro, cyano, hydroxy, 

amino, mercapto, formyl, carboxy, carbamoyl, alkoxy, (C1-

C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, 

alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or heterocyclyl; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, 

difluoromethyl, trifluoromethyl, hydroxymethyl, halogen, nitro, 

cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 

(C1-C22)alkoxy, (C1- C22)alkylthio,(C1-C22)alkylamino, ((C1-

C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl; 

R5 is hydrogen, hydroxy, alkoxy, alkyl, alkenyl, alkynyl, ethynyl, 

fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 

allenyl, halogen, nitro, cyano, amino, mercapto, formyl, carboxy, 

carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, 
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alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or 

heterocyclyl; 

R6 is hydrogen, hydroxy, alkoxy, alkyl, ethynyl, allenyl, halogen, 

nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, 

alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, 

alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or 

heterocyclyl; 

each R7 is independently selected from absent, hydrogen, -

(C=O)Oalkyl, -(C=O)alkyl, -(C=O)NHalkyl, -(C=O)N-dialkyl, -

(C=O)Salkyl, hydroxy, alkoxy, alkyl, higher alkyl, (C6-C16)alkyl, 

(C6-C22)alkyl, halogen, nitro, cyano, amino, mercapto, formyl, 

carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio,alkylamino, 

(alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, 

carbocyclyl, aryl, or heterocyclyl, wherein 

each R7 is optionally substituted with one or more, the same or 

different, R20; 

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, benzyloxy, amino, 

amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12) aryl, or 
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heterocyclyl, wherein R8 is optionally substituted with one or 

more, the same or different, R20; 

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 

(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted 

with one or more, the same or different, R20; 

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, 

isopropyl, cyclopentyl, cyclohexyl, butyl, pentyl, hexyl, 

neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, 

mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-

C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-

C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 

(C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 

optionally substituted with one or more, the same or different, 

R20; 

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, 

nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-

C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 
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(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 

(C6-C12)aryl, or heterocyclyl, wherein R11 is optionally 

substituted with one or more, the same or different, R20; 

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-

naphthyl, 2-naphthyl,aromatic, heteroaromatic, 4-substituted 

phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 

naphthyl, or heterocyclyl, wherein R12 is optionally substituted 

with one or more, the same or different, R20; 

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, 

(C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 

heterocyclyl, wherein R13 is optionally substituted with one or 

more, the same or different, R20; 

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, 

(C12-C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-

C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-

C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-

C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
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heterocyclyl, wherein R14 is optionally substituted with one or 

more, the same or different, R20; 

If Q = -O(C=O)V- and V = NR7 then the R7s can together form a 

ring that is optionally substituted with one or more, the same or 

different, R20; 

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-

C22)alkynyl, halogen, nitro, cyano, hydroxy, amino, amido, 

mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, 

(C1-C22)alkylthio, (C1- C22)alkylamino, ((C1-C22)alkyl)2amino, 

(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12) 

arylsulfonyl, (C3- C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

and wherein lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, 

polyethylene glycol, or (C6-C12)aryl substituted with an (C1-

C22)alkyl group, 

Heterocyclyl is a carbocyclyl comprising 1-4 heteroatoms 

selected from nitrogen, oxygen, or sulfur, and heteroaromatic is 

an aromatic heterocyclyl comprising 1-4 heteroatoms selected 

from nitrogen, oxygen, or sulfur and at least 1 carbon atom. 

 

The Opponent submits that the pharmaceutical composition 

comprising the N4-hydroxycytidine nucleoside compounds 

and derivatives thereof claimed in the Markush Format in 
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independent claim 1, independent claim 4, independent claim 6, 

independent claim 7, independent claim 8 and in independent 

claim 9 as antiviral agents in the impugned Indian Patent 

Application cannot be considered novel and inventive being 

prior claimed and disclosed in WO0232920 and 

WO2014070771 annexed herewith as Exhibit V and Exhibit 

VI respectively.   

 

The Opponent submits that WO0232920 (Exhibit V) discloses a 

composition for treating Flaviviridae (including BVDV and 

HCV), Orthomyxoviridae (including Influenza A and B) or 

Paramyxoviridae (including RSV) infection, or conditions 

related to abnormal cellular proliferation, in a host, and 

especially humans, using a nucleoside of: 

 general formula [I-a] or its β-L enantiomer or its 

pharmaceutically acceptable salt or prodrug,  

 

 

 

 

wherein: each D is hydrogen, alkyl, acyl, monophosphate, 

diphosphate, triphosphate, monophosphate ester, diphosphate 
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ester, triphosphate ester, phospholipid or amino acid; Xl is 

hydrogen, halogen (F, Cl, Br or I), NH2, NHR4, NR4R4', NHOR4, 

NR4NR4'R4" OH, OR4, SH or SR4 ; Y' is 0, S or Se; each R1 and R1' 

is independently hydrogen, lower alkyl, lower alkenyl, lower 

alkynyl, aryl, alkylaryl, halogen (F, Cl, Br or I), NH2, NHR5, 

NR5R5' NHOR5, NR5NHR5', NR5NR5'R5", OH, OR5, SH, SR5, NO2, 

NO, CH2OH, CH2OR5,CO2H, CO2R5, CONH2, CONHR5, CONR5R5' 

or CN ; each R2 and R independently is hydrogen or halogen (F, 

Cl, Br or I), OH, SH, OCH3, SCH3, NH2, NHCH3, CH=CH2, CN, 

CH2NH2, CH2OH, CO2H. each R3 and R3’ independently is 

hydrogen or halogen (F, Cl, Br or I), OH, SH, OCH3, SCH3, NH2, 

NHCH3, CH3, C2H5, CH=CH2, CN, CH2NH2, CH2OH, CO2H, each 

R4, R4', R4", R5, R5' and R5" independently is hydrogen, lower 

alkyl, lower alkenyl, aryl, or arylalkyl such as unsubstituted or 

substituted phenyl or benzyl; such that for the nucleoside of the 

general formula (I) at least one of R2 and R2’ is hydrogen and at 

least one of R3 and R3’  is hydrogen. 

 WO02/32920 discloses further anti-virally or 

antiproliferatively β-L nucleoside of the general formula 

(III-a);  
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3' is the 

same as defined previously; such that for each nucleoside of the 

general formula (III-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3 ' is hydrogen.  

 The anti-virally or anti-proliferatively effective nucleoside is 

a β-D-carba-sugar nucleoside of the general formula (V-a)  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3 ' is the 

same as defined previously; such that for each nucleoside of the 

general formula (V-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3' is hydrogen.  
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 The anti-virally or anti-proliferatively effective nucleoside is 

a β-L-carba-sugar nucleoside of the general formula (VIII-

a);  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3' is the 

same as defined previously; such that for each nucleoside of the 

general formula (VIII-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3' is hydrogen.  

 The document WO’920 discloses the anti-virally or anti-

proliferatively effective β-D or β-L-nucleoside is of the 

general formula (XI-a) or (XII-a);  

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1', R2, R2', R3 and R3' is the same 
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as defined previously; each Z1 and Z2 independently is O, S, CH2, 

NR6 or Se; each R6 is hydrogen, lower alkyl or lower acyl. 

 
 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-nucleoside of Formula 

[XIII-d];  

 

 

 

 

 

or its β-L enantiomer or its pharmaceutically acceptable salt 

thereof, wherein; each D, R1, R2, R2’, R3, R3’ is the same as 

defined previously,  each Y2 is O, S, NH or NR7; 

each Y3 is O,S, NH or NR8,  each X3is OR9 or SR9; and  

each R7,R8 and R9 is hydrogen, lower alkyl of C1-C6arylalkyl or 

aryl;  

such that for the nucleoside of the general formula [XIII-d], at 

least one of R2 and R2’ is hydrogen and at least one of R3 and 

R3’ is hydrogen.  
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 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-nucleoside, though 

preferably β-D of formula (XIV);  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein:  Each D, X1, Y1, Z1, R1, R2, R2’, R3 and R3’ is the same as 

defined previously; Each L1 is hydrogen, Cl or Br;  Each L2 is 

OH, OCH3, OC2H5, OC3H7, OCF3, OAc or OBz; each Z3 can be O 

or CH2; 

 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-Cnucleoside, of the 

general formula (XVI)  

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, W1, X1, X2, Y1, Z, R1, R2, R2', R3 and R3' is 

the same as defined previously; each W3 is independently N, CH 
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or CR' ; each W4 and W5 is independently N, CH, CS or CR ; and 

each Z4 and Z5 is independently NH or C (=Y1) ; such that if Z4 

and Z5 are covalently bound, then Z is not C (=Y1) when Z5 is C 

(=Y1) ; and there are no more than three ring nitrogens. 

 The anti-virally or anti-proliferatively effective nucleoside is 

a α-D or (α-L-nucleoside of the general formula (XVIII-a) 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, W1, Wiz, X1, X2, Y1, R1, R1', R2, R2', R3 and 

R3' is the same as defined previously; 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XIX); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, R', R4 and R4' is the same as defined 
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previously; each R9 is hydrogen, halogen (F, Cl, Br or I) or oP3 ; 

each Pl is hydrogen, lower alkyl, lower alkenyl, aryl, arylalkyl 

(such as an unsubstituted or substituted phenyl or benzyl), OH, 

OR4, NH2, NHR4 or NR4R4' ; and each P2 and P3 is 

independently hydrogen, alkyl, acyl,-Ms,-Ts, monophosphate, 

diphosphate, triphosphate, mono-phosphate ester, diphosphate 

ester, triphosphate ester, phospholipid or amino acid, though 

preferably hydrogen. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XX); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein : each D, Pl, P2, P3, R1, R, R4' and R9 is the same as 

defined previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXI); 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P', P', P3, Rl, R4 and R4' is the same as defined 

previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXI); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P2 and P3, is the same as defined previously. 

In a preferred embodiment, D, P2 and P3 are independently 

hydrogen.  

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXII); 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P1 and R1, is the same as defined previously. 

In a preferred embodiment, D and P2 are independently 

hydrogen.  

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXIII); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P1, P2, P3, R1, R4 and R4 is the same as 

defined previously. 



52 
 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXIII); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P2 and P3 is the same as defined previously. In 

a preferred embodiment, D, P2 and P3 are independently 

hydrogen. 

 

The Opponent further relies on the prior art document 

WO2014070771 (Exhibit VI) which discloses compounds and 

compositions for treating and preventing cancer and viral 

infections such as HIV, HCV, Norovirus, Saporovirus, 

cytomegalovirus (CMV), herpes viruses (HSV-1, HSV-2), 

Dengue virus, Yellow fever, or HBV in human patients or 

other animal hosts, using N4-hydroxycytidine nucleosides 

derivatives, modified monophosphate and phosphonates 

prodrugs analogs, and pharmaceutically acceptable, salts, 

prodrugs, and other derivatives thereof of the Formula (I) , 
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X1 is H, C1-C6 alkyl, C1-C6haloalkyl, C1-C6alkoxy, C2-C 6 

alkenyl, C2-C6alkynyl, COR1, or COOR1; 

X2 is hydrogen, COR1, or COOR1 wherein each R1 is, 

independently, CH2-O(CO)-X5; CH2-O(CO)O-X5, C1-20alkyl, the 

carbon chain derived from a fatty alcohol or C1-20alkyl 

substituted with a C1-C6alkyl, alkoxy, di(C1- C6alkyl)-amino, 

fluoro, C3-C10cycloalkyl, cycloalkyl alkyl, cycloheteroalkyl, aryl, 

heteroaryl, substituted aryl, or substituted heteroaryl; wherein 

the substituents are C1-6 alkyl, or C1-6 alkyl substituted with a 

C1-C6alkyl, C1 –C6alkoxy, di(C1-C6alkyl)-amino, fluoro, or C3-

10cycloalkyl;  

X5 is independently, C1-20 alkyl, the carbon chain derived from a 

fatty alcohol or C1-20 alkyl substituted with a C1–C6 alkyl, 

alkoxy, C3-10cycloalkyl, cycloalkyl alkyl, cycloheteroalkyl, aryl, 

heteroaryl, substituted aryl, or substituted heteroaryl; wherein 

the substituents are C1-6alkyl, or C1-6alkyl substituted with a 

C1-C6alkyl, C1-C6alkoxy, di(C1-C6alkyl)-amino, fluoro, or C3-10 

cycloalkyl each X3 and X4 is independently H, C1-6alkyl, C2-C6 
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alkenyl, C2-C6alkynyl, aryl, alkylaryl, halogen, NH2, OH, SH, 

CN, or NO2;  

Wherein the sugar moiety is ribose or modified ribose of the 

general Formula (II),  

 

 

 

wherein: 

D is H, C(O)R1, C(O)OR1, diphosphate ester, or triphosphate 

ester; R1 is as defined above; W is CL2 or CL2CL2, wherein L 

independently is selected from the group consisting of H, C1-

6alkyl, C2-6alkenyl, and C2-6 alkynyl, wherein C1-C6 alkyl, C2-6 

alkenyl, and C2-6alkynyl can each optionally contain one or more 

heteroatoms; 

A is O, S, CH2, CHF, CF2, C=CH2, C=CHF, or C=CF2; 

R4', R5, R5', R6, R6', and R7 are independently selected from the 

group consisting of H, F, CI, Br, I, OH, SH, NH2, NHOH, NHNH2, 

N3, C(O)OH, CN, CH2OH, C(O)NH2, C(S)NH2, C(O)OR, R, OR, 

SR,SSRNHR,andNR2;  

R5’andR6’ can come together to form a ring;  
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 wherein: when A is O or CH2, D is H or acyl, W is CH2, R4' and 

R7’are H then, R5, R5', R6, R6' cannot be H, halogen, OH, SH, 

OCH3 , SCH3, NH2, NHCH3, CH3, CH=CH2, CN, CH2NH2, CH2OH, 

COOH when A is O or S, R7cannot be OH, SH, NH2, NHOH, 

NHNH2, OR, SR, SSR, NHR, or NR2, and 

R is independently a C1-C6alkyl, C2-6alkenyl, C2-6alkynyl, C3-6 

cycloalkyl, (C3-C6cycloalkyl) aryl, alkylaryl, or arylalkyl, wherein 

the groups can be substituted with one or more substituents as 

defined above. 

 

The Opponent submits that the prior art documents 

WO0232920 (Exhibit V) and WO2014070771 (Exhibit VI) taken 

independently or collectively disclose plethora of anti viral 

compounds containing the N4 hydroxycytidine nucleoside 

core in various permutations and combinations by way of 

the Markush structure(s) exhibiting broad spectrum antiviral 

activity.  In view of the same, it is submitted that the alleged 

Applicant, with malicious intention, is seeking protection for the 

compounds, under the umbrella of broad Markush structure in 

the independent pharmaceutical composition claims 1, 4, 6, 7, 8 

and 9, of the impugned Patent Application, which are already 

known and prior disclosed in WO0232920 (Exhibit V) and 

WO2014070771 (Exhibit VI).   
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The Opponent submits that the present Applicant along with 

RFS, Pharma has already got a patent on pyrimidine nucleosides 

comprising the N4 hydroxycytidine core structure for the 

treatment of viral infections and cancer bearing Patent No. 

US9809616 which is the equivalent US Patent of PCT 

Publication No. WO2014070771 (Exhibit VI).     

 

The Opponent states that the present Applicant is merely 

attempting to seek protection for the compounds claimed in the 

impugned patent application which are prior known in the art.   

It is therefore submitted that the impugned claims 1-14 (as 

amended) clearly lack novelty, are obvious with no inventive and 

advanced technical feature and should be dismissed out rightly.  

   

Molnupiravir (development codes MK-4482 and EIDD-2801) is 

an experimental antiviral drug which is orally active and was 

developed for the treatment of influenza. It is a prodrug of the 

synthetic nucleoside derivative N4-hydroxycytidine, and exerts 

its antiviral action through introduction of copying errors during 

viral RNA replication. Activity has also been demonstrated 

against corona viruses including SARS, MERS and SARS-CoV-2. 

Molnupiravir is chemically is ((2R,3S,4R,5R)-3,4-dihydroxy-5-(4-

https://en.wikipedia.org/wiki/Antiviral_drug
https://en.wikipedia.org/wiki/Influenza
https://en.wikipedia.org/wiki/Prodrug
https://en.wikipedia.org/wiki/Nucleoside
https://en.wikipedia.org/wiki/Coronavirus
https://en.wikipedia.org/wiki/SARS
https://en.wikipedia.org/wiki/MERS
https://en.wikipedia.org/wiki/SARS-CoV-2
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(hydroxyimino)-2-oxo-3,4-dihydropyrimidin-1(2H)-yl) tetrahydro 

furan-2-yl)methyl isobutyrate having the chemical structure;  

 

 

The Opponent submits that Molnupiravir covered under 

Markush structure of claim 1 of the impugned Patent 

Application is not novel and inventive being prior disclosed 

in WO0232920 (Exhibit V) and WO2014070771 (Exhibit VI). 

The Opponent  further states that Molnupiravir is also covered in 

the amended claims (Exhibit IV) under Formula IA claimed in 

newly added dependent claim 12 filed during submission of the 

FER response by the Applicant. The same is depicted in detail in 

the tables given below. Hence, the amended claims of the 

impugned patent Application covering Molnupiravir is liable 

to be rejected in toto.  

 

Further, the compounds claimed in claim 5 are prior 

disclosed in WO0232920 (Exhibit V) and WO2014070771 

(Exhibit VI). The same is described in detail in the tables given 

https://en.wikipedia.org/wiki/File:MK-4482.svg
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below. Hence, the compounds specifically claimed in claim 5 are 

not novel and inventive.  

 

The Opponent submits that the compounds covered under the 

broad Markush structure in the impugned claims are known 

compounds in the art being prior disclosed in WO0232920 

(Exhibit V) and WO2014070771 (Exhibit VI).  The alleged 

Applicant has failed to provide the enhanced therapeutic efficacy 

of the claimed pharmaceutical composition containing the 

compounds claimed in the impugned claims over the compounds 

disclosed in said prior art documents.  Further, the Opponent 

states that the alleged Applicant has failed to show any 

significant improvement in the therapeutic efficacy of 

Molnupiravir, covered under Formula I and Formula IA of the 

impugned claims which is prior disclosed in WO0232920 

(Exhibit V) and WO2014070771 (Exhibit VI). Hence, the 

impugned claims clearly fall within the ambit of section 3(d) of 

the Patents Act, 1970.  

 

The Opponent humbly brings to the notice of Ld. Controller that 

the alleged Applicant has disclaimed the compounds covered 

under the Markush structure of Formula (I) and in Formula 

IA (newly added claim 12) by virtue of deletion of the group 
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‘H’ atom from the variable R1 in the amended claims 

(Exhibit IV) as on record. Hence, the compound(s) covered 

under the Markush structure of Formula I or Formula IA, 

wherein R1 is hydrogen and provided in the examples 

(shown below) as antiviral agents now stands invalid.  

 

 

 

 

 

 

 

It is further submitted that the alleged Applicant has failed to 

show synergy of the pharmaceutical composition containing the 

compounds of Formula I, including Molnupiravir and the 

compounds claimed in claim 5 over the pharmaceutical 

compositions disclosed in WO’920(Exhibit V) and 

WO’771(Exhibit VI). The Opponent therefore submits that the 

pharmaceutical composition(s) containing the compounds 

claimed under broad Markush structure of the impugned Indian 

Patent Application is a mere admixture without any 
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demonstration in the synergy of said composition and hence is 

liable to be rejected u/s 3(e) of the Patents Act, 1970. The 

Opponent states that “the existence of already known 

characteristics of composition with known ingredients cannot be 

termed as synergy among the ingredients of claimed 

composition”. The patent applicant has merely ad-mixed prior 

known and routinely used excipients without proving synergism. 

 

The Opponent submits that the impugned Indian Patent 

Application has not particularly described the compound(s) 

covered under the Markush structure in independent claims 1, 

4, 6, 7, 8 and 9, the pharmaceutical composition containing said 

compound(s) or the synergistic effect of the pharmaceutical 

composition for treating viral infections. It is therefore submitted 

that since the claims (as mended)  are not enabled by the 

sufficient description in the as filed complete specification, the 

impugned Indian Patent Application clearly fall under the ambit 

of section 25 (1)(g) of the Patents Act, 1970.  

 

5. SUMMARY OF THE CLAIMS  

The Opponent reiterates that the originally filed claims 1-22 

(Exhibit II) have been amended by the Applicant during filing 



61 
 

the FER response to 14 claims. The originally filed claims 12-22 

have been deleted and the Applicant has added new claims 12-

14. The claims 1-14 (as amended, Exhibit IV) of impugned 

Indian Patent Application No. IN201717025098 are summarized 

herein below for the sake of convenience: 

 Independent claim 1 relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable 

excipient and a compound of Formula I,  

 

 

 

 

 

 

 

or salt thereof, wherein the variables are as defined above.  

  The dependent claim 2 relates to the pharmaceutical 

composition of claim 1, wherein Q-R7 is OH.  

 The dependent claim 3 relates to the pharmaceutical 

composition of claim 1, wherein R1 is  

 

 

R8 is hydrogen, hydroxy, or benzyloxy, and 
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R9 is (C6-C22)alkyl. 

  The independent  claim 4 relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable 

excipient and a compound of Formula IB, 

 

 

 

 

 

wherein the variables are as defined above. 

 The claim 5 relates to the composition of claim 3, wherein 

the compound is selected from;  

l-(3,4-dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-4- 

((nonanoyloxy)amino)pyrimidin-2-one, 

l-(3,4-dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-4- 

((((heptyloxy)carbonyl)oxy)amino)pyrimidin-2-one, and 

isopropyl(((3,4-dihydroxy-5-(4-(hydroxyamino)-2-oxo 

pyrimidin-l(2H)-yl)tetrahydrofuran-2-yl) methoxy) (phenoxy) 

phosphoryl) alaninate. 
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  The independent claim 6 relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable 

excipient and a compound of Formula IC, 

 

 

 

 

 

wherein the variables are as defined above.  

 The independent claim 7 relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable 

excipient and a compound of Formula ID, 

 

 

 

 

 

wherein the variables are as defined above. 
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 The independent claim 8 relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable 

excipient and a compound of Formula IE, 

 

 

 

 

wherein the variables are as defined above. 

 The independent claim 9 relates to a pharmaceutical 

composition comprising a pharmaceutically acceptable 

excipient and a compound of Formula II, 

 

 

 

 

 

wherein the variables are as defined above. 

 The dependent claim 10 relates to a pharmaceutical 

composition of claim 1, further comprising a propellant. 
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 The dependent claim 11 relates to The pharmaceutical 

composition of claim 10, wherein the propellant is 

compressed air, ethanol, nitrogen, carbon dioxide, nitrous 

oxide, hydrofluoroalkanes (HFA), 1,1,1,2,-

tetrafluoroethane, 1,1,1,2,3,3,3- heptafluoropropane or 

combinations thereof.  

 The dependent claim 12 is drawn to the composition of 

claim 1, wherein the compound has a structure according 

to Formula 1A, 

 

 

 

 

 

wherein the variables are as defined above.  

 The dependent claim 13 relates to the composition of claim 

1, wherein R4 is hydrogen, hydroxy, alkyl, halogen, or 

fluoro. 

 The dependent claim 14 relates to the composition of claim 

1, wherein R5 is hydrogen, hydroxy, alkoxy, alkyl, methyl, 

ethynyl, or allenyl. 
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6. DEFECTS AND DEFICIENCIES IN THE IMPUGNED 

CLAIMS (AS AMENDED). 

The Opponent asserts that the alleged Applicant has reproduced 

a pharmaceutical composition comprising the compound(s) 

covered under the Markush structure of Formula I (in 

independent claim 1), Formula IB (in independent claim 4), 

Formula IC (in independent claim 6), Formula ID (in independent 

claim 7), Formula IE (in independent claim 8) and in Formula II 

(in independent claim 9) which are prior taught and disclosed in 

the documents WO0232920 (Exhibit V) and WO2014070771 

(Exhibit VI).  

 

The Opponent states that Molnupiravir covered under the 

Markush structure of Claim 1 and in the newly added claim 12 

is prior known in WO0232920 (Exhibit V) and WO2014070771 

(Exhibit VI).  

 

The Opponent submits that the attempt by the alleged Applicant 

in drafting the claims comprising plethora of compounds under 

the Markush structure which are prior known is a clear evidence 

of the malicious intention of the alleged Applicant to mislead the 

Ld. Controller to believe that the compounds covered under the 
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Markush claims in the independent claims 1, 4, 6, 7, 8 and 9 are 

novel and non-obvious over the art.   

 

The Opponent, therefore, states that the alleged Applicant has 

injudiciously and imprudently drafted and amended the claims 

which are not admissible under the Patents Act, 1970.  

 

The Opponent is opposing all the impugned claims 1-14 (Exhibit 

IV) of the Applicant as it is not a genuine invention (as on the 

priority date that is claimed in the patent application) and that it 

lacks novelty, inventive step, is obvious to a person skilled in the 

art, known and published much before the priority date of the 

Applicant, amongst other reasons of it not being patentable, 

especially under section 2(1)(j), 2(1)(ja), 3(d) and 3(e) of the 

Patents Act. 

 

7. GROUNDS OF OPPOSITION  

Without prejudice to any other ground under Section 25(1) of 

Indian Patents Act, 1970 and subsections thereof, the specific 

grounds of the present Pre-grant Opposition against grant of 

Indian Patent Application No. IN201717025098 are as follows: 
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25(1)(b)  -that the invention so far as claimed in any claim of 

the complete specification has been published before 

the priority date of the claim — 

(i) in any specification filed in pursuance of an 

application for a patent made in India on or after 

the 1st day of January, 1912; or 

(ii) in India or elsewhere, in any other document; 

25(1)(e)  -that the invention so far as claimed in any claim of 

the complete specification is obvious and clearly does 

not involve any inventive step, having regard to the 

matter published as mentioned in clause (b) or having 

regard to what was used in India before the priority 

date of the Applicant ’s claim; 

25(1)(f)  -that the subject of any claim of the complete 

specification is not an invention within the meaning of 

this Act, or is not patentable under this Act; 

25(1)(g)  -that the complete specification does not sufficiently  

and clearly describe the invention or the method by 

which it is to be performed.  

 

8. The Opponent now deals with following relevant 

grounds of Pre-grant opposition under Section 25(1) 
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substantiated with facts disclosed in the prior art 

documents.  

 

8.1 Lack of Novelty –Section 25 (1)(b) 

The Opponent states that the independent claim 1, 4, 6, 7, 8 and 

9 (amended claims, Exhibit IV) of the impugned Indian Patent 

Application No. IN201717025098 which relate to the 

pharmaceutical composition containing the compounds 

covered under said Markush structure are not novel and 

anticipated by the teachings of the prior art document, PCT 

Publication No. WO02/32920 annexed hereto as Exhibit V.  

The PCT Publication No. WO02/32920 titled “Modified 

Nucleosides for Treatment of Viral Infections and Abnormal 

Cellular Proliferation” by Pharmasset Limited is a publication of 

the corresponding PCT International Application No. 

PCT/US01/46113 having International Filing date of October 18, 

2001 and claiming the priority date of October 18, 2000 [US] and 

April 6, 2001[US]. WO02/32920 was published on April 25, 

2002. There is equivalent granted patent in USA bearing US 

Patent No. US10100076 (B2), and is granted in major 

contracting states such as AU, CA, CN, JP and Europe as EP 

EP1411954 (B1). There is, however, no Indian National Phase 

Application filed.  
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The Opponent submits that WO’920 discloses a β-D or β-L 

nucleosides or its pharmaceutically acceptable salt or 

prodrug for the treatment of a host infected with a virus 

belonging to the Flaviviridae infection including all 

members of the Hepacivirus genus (HCV), Pestivirus genus 

(BVDV, CSFV, BDV), or Flavivirus genus (Dengue virus, 

Japanese encephalitis virus group (including West Nile 

Virus), and Yellow Fever virus); Orthomyxoviridae including 

all members of the Influenza A, B genus, in particular 

influenza A and all relevant subtypes - including H1N1 and 

H3N2 - and Influenza B; and Paramyxoviridae family 

including Respiratory Syncytial Virus (RSV) infection or for 

the treatment of abnormal cellular proliferation including 

malignant tumors. 

 

The β-D or β-L nucleosides or its pharmaceutically acceptable 

salt or prodrug disclosed in WO’920 are reproduced below:  

 general formula [I-a] or its β-L enantiomer or its 

pharmaceutically acceptable salt or prodrug,  
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wherein: each D is hydrogen, alkyl, acyl, monophosphate, 

diphosphate, triphosphate, monophosphate ester, diphosphate 

ester, triphosphate ester, phospholipid or amino acid; Xl is 

hydrogen, halogen (F, Cl, Br or I), NH2, NHR4, NR4R4', NHOR4, 

NR4NR4'R4" OH, OR4, SH or SR4 ; Y' is 0, S or Se; each R1 and R1' 

is independently hydrogen, lower alkyl, lower alkenyl, lower 

alkynyl, aryl, alkylaryl, halogen (F, Cl, Br or I), NH2, NHR5, 

NR5R5' NHOR5, NR5NHR5', NR5NR5'R5", OH, OR5, SH, SR5, NO2, 

NO, CH2OH, CH2OR5,CO2H, CO2R5, CONH2, CONHR5, CONR5R5' 

or CN ; each R2 and R independently is hydrogen or halogen (F, 

Cl, Br or I), OH, SH, OCH3, SCH3, NH2, NHCH3, CH=CH2, CN, 

CH2NH2, CH2OH, CO2H. each R3 and R3’ independently is 

hydrogen or halogen (F, Cl, Br or I), OH, SH, OCH3, SCH3, NH2, 

NHCH3, CH3, C2H5, CH=CH2, CN, CH2NH2, CH2OH, CO2H, each 

R4, R4', R4", R5, R5' and R5" independently is hydrogen, lower 

alkyl, lower alkenyl, aryl, or arylalkyl such as unsubstituted or 

substituted phenyl or benzyl; such that for the nucleoside of the 
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general formula (I) at least one of R2 and R2’ is hydrogen and at 

least one of R3 and R3’  is hydrogen. 

 WO02/32920 discloses further anti-virally or 

antiproliferatively β-Lnucleoside of the general formula (III-

a);  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3' is the 

same as defined previously; such that for each nucleoside of the 

general formula (III-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3 ' is hydrogen.  

 The anti-virally or anti-proliferatively effective nucleoside is 

a β-D-carba-sugar nucleoside of the general formula (V-a)  
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3 ' is the 

same as defined previously; such that for each nucleoside of the 

general formula (V-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3' is hydrogen.  

 The anti-virally or anti-proliferatively effective nucleoside is 

a β-L-carba-sugar nucleoside of the general formula (VIII-

a);  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3' is the 

same as defined previously; such that for each nucleoside of the 

general formula (VIII-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3' is hydrogen.  

 The document WO’920 discloses the anti-virally or anti-

proliferatively effective β-D or β-L-nucleoside is of the 

general formula (XI-a) or (XII-a);  
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1', R2, R2', R3 and R3' is the same 

as defined previously; each Z1 and Z2 independently is O, S, CH2, 

NR6 or Se; each R6 is hydrogen, lower alkyl or lower acyl. 

 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-nucleoside of Formula 

[XIII-d];  

 

 

 

 

or its β-L enantiomer or its pharmaceutically acceptable salt 

thereof, wherein;  each D, R1, R2, R2’, R3, R3’ is the same as 

defined previously,   each Y2 is O, S, NH or NR7; each Y3 is O,S, 

NH or NR8,  each X3is OR9 or SR9; and each R7, R8 and R9 is 

hydrogen, lower alkyl of C1-C6arylalkyl or aryl;  
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such that for the nucleoside of the general formula [XIII-d], at 

least one of R2 and R2’ is hydrogen and at least one of R3 and 

R3’ is hydrogen.  

 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-nucleoside, though 

preferably β-D of formula (XIV);  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein:  Each D, X1, Y1, Z1, R1, R2, R2’, R3 and R3’ is the same as 

defined previously; Each L1 is hydrogen, Cl or Br;  Each L2 is 

OH, OCH3, OC2H5, OC3H7, OCF3, OAc or OBz; each Z3 can be O 

or CH2; 

 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-Cnucleoside, of the 

general formula (XVI);  
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, W1, X1, X2, Y1, Z, R1, R2, R2', R3 and R3' is 

the same as defined previously; each W3 is independently N, CH 

or CR' ; each W4 and W5 is independently N, CH, CS or CR ; and 

each Z4 and Z5 is independently NH or C (=Y1) ; such that if Z4 

and Z5 are covalently bound, then Z is not C (=Y1) when Z5 is C 

(=Y1) ; and there are no more than three ring nitrogens. 

 The anti-virally or anti-proliferatively effective nucleoside is 

a α-D or (α-L-nucleoside of the general formula (XVIII-a) 

 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, W1, Wiz, X1, X2, Y1, R1, R1', R2, R2', R3 and 

R3' is the same as defined previously; 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XIX); 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, R', R4 and R4' is the same as defined 

previously; each R9 is hydrogen, halogen (F, Cl, Br or I) or oP3 ; 

each Pl is hydrogen, lower alkyl, lower alkenyl, aryl, arylalkyl 

(such as an unsubstituted or substituted phenyl or benzyl), OH, 

OR4, NH2, NHR4 or NR4R4'; and each P2 and P3 is 

independently hydrogen, alkyl, acyl,-Ms,-Ts, monophosphate, 

diphosphate, triphosphate, mono-phosphate ester, diphosphate 

ester, triphosphate ester, phospholipid or amino acid, though 

preferably hydrogen. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XX); 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein : each D, Pl, P2, P3, R1, R, R4' and R9 is the same as 

defined previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXI); 

 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P', P', P3, Rl, R4 and R4' is the same as defined 

previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXI); 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P2 and P3, is the same as defined previously. 

In a preferred embodiment, D, P2 and P3 are independently 

hydrogen.  

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXII); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P1 and R1, is the same as defined previously. 

In a preferred embodiment, D and P2 are independently 

hydrogen.  

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXIII); 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P1, P2, P3, R1, R4 and R4 is the same as 

defined previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXIII); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P2 and P3 is the same as defined previously. In 

a preferred embodiment, D, P2 and P3 are independently 

hydrogen. 

 

The Opponent states that the antivral compounds having the 

core N4-hydroxycytidine nucleoside moiety and derivatives 

thereof covered under the broad Markush structure in 

pharmaceutical composition of  independent claim(s) 1, 4, 6, 

7, 8 and 9 of the impugned Patent Application (Table 1) 

cannot be considered novel over the wide range of 

compounds, having a similar N4-hydroxycytidine nucleoside 

core and exhibiting broad spectrum antiviral activity, being 
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prior disclosed in the Markush structure(s) of WO02/32920 

(Exhibit V).  

Table 1:  

Markush structures in the Amended claims of the Impugned 

Patent Application No. IN201717025098 

Claim1:  

Compound of 

Formula 1 

 

Wherein the 

variables are as 

defined above. 

Claim 4: Compound 

of Formula 1B 

 

 

Wherein the variables 

are as defined above. 

Claim6: 

Compound of 

Formula 1C 

 

Wherein the 

variables are as 

defined above. 

Claim7: Compound 

of Formula 1D 

 

Wherein the 

variables are as 

defined above.  

 

Claim 8: Compound 

of Formula 1E 

 

 

 

 

Wherein the variables 

are as defined above.  

 

Claim9: 

Compound of 

Formula II 

 

Wherein the 

variables are as 

defined above. 
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The Opponent further quotes the prior art document 

WO2014/070771 (Exhibit VI) which substantiates that the 

impugned independent claims 1,4, 6, 7, 8 and 9 are not 

novel. The PCT Publication no. WO2014/070771 titled 

“Pyrimidine Nucleotides and their Monophosphate Prodrugs for 

treatment of viral infections and cancer” is a publication of PCT 

International Application no. PCT/US2013/067309 filed on 

October 29, 2013 by RFS Pharma, LLC and Emory University. 

The PCT International Application no. PCT/US2013/067309 

claims the priority of October 29, 2012 and February 12, 2013 

and said WIPO no. 2014/070771was published on May 08, 

2014. There is equivalent granted Patent in USA bearing Patent 

No. US9809616 (B2). The corresponding Indian Patent 

Application no. 4458/DELNP/2015 is abandoned u/s 21(1) of 

the Patents Act, 1970.  

  

WO2014070771 (Exhibit VI) discloses compounds and 

compositions for treating and preventing cancer and viral 

infections such as HIV, HCV, Norovirus, Saporovirus, 

cytomegalovirus (CMV), herpes viruses (HSV-1, HSV-2), 

Dengue virus, Yellow fever, or HBV in human patients or 
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other animal hosts, using N4-hydroxycytidine nucleosides 

derivatives, modified monophosphate and phosphonates 

prodrugs analogs, and pharmaceutically acceptable, salts, 

prodrugs, and other derivatives thereof of the Formula (I) , 

 

 

 

 

X1 is H, C1-C6 alkyl, C1-C6haloalkyl, C1-C6alkoxy, C2-C 6 

alkenyl, C2-C6alkynyl, COR1, or COOR1; 

X2 is hydrogen, COR1, or COOR1 wherein each R1 is, 

independently, CH2-O(CO)-X5; CH2-O(CO)O-X5, C1-20alkyl, the 

carbon chain derived from a fatty alcohol or C1-20alkyl 

substituted with a C1-C6alkyl, alkoxy, di(C1- C6alkyl)-amino, 

fluoro, C3-C10cycloalkyl, cycloalkyl alkyl, cycloheteroalkyl, aryl, 

heteroaryl, substituted aryl, or substituted heteroaryl; wherein 

the substituents are C1-6 alkyl, or C1-6 alkyl substituted with a 

C1-C6alkyl, C1 –C6alkoxy, di(C1-C6alkyl)-amino, fluoro, or C3-

10cycloalkyl;  

X5 is independently, C1-20 alkyl, the carbon chain derived from a 

fatty alcohol or C1-20 alkyl substituted with a C1–C6 alkyl, 

alkoxy, C3-10cycloalkyl, cycloalkyl alkyl, cycloheteroalkyl, aryl, 

heteroaryl, substituted aryl, or substituted heteroaryl; wherein 
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the substituents are C1-6alkyl, or C1-6alkyl substituted with a 

C1-C6alkyl, C1-C6alkoxy, di(C1-C6alkyl)-amino, fluoro, or C3-10 

cycloalkyl each X3 and X4 is independently H, C1-6alkyl, C2-C6 

alkenyl, C2-C6alkynyl, aryl, alkylaryl, halogen, NH2, OH, SH, 

CN, or NO2;  

Wherein the sugar moiety is ribose or modified ribose of the 

general Formula (II),  

 

 

 

 

 

wherein: 

D is H, C(O)R1, C(O)OR1, diphosphate ester, or triphosphate 

ester; R1 is as defined above; W is CL2 or CL2CL2, wherein L 

independently is selected from the group consisting of H, C1-C6 

alkyl, C2-6alkenyl, and C2-6 alkynyl, wherein C1-C6 alkyl, C2-6 

alkenyl, and C2-6alkynyl can each optionally contain one or more 

heteroatoms; 

A is O, S, CH2, CHF, CF2, C=CH2, C=CHF, or C=CF2; 

R4', R5, R5', R6, R6', and R7 are independently selected from the 

group consisting of H, F, CI, Br, I, OH, SH, NH2, NHOH, NHNH2, 

N3, C(O)OH, CN, CH2OH, C(O)NH2, C(S)NH2, C(O)OR, R, OR, 
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SR,SSRNHR,andNR2;  

R5’andR6’ can come together to form a ring;  

 

 wherein: when A is O or CH2, D is H or acyl, W is CH2, R4' and 

R7’are H then, R5, R5', R6, R6' cannot be H, halogen, OH, SH, 

OCH3 , SCH3, NH2, NHCH3, CH3, CH=CH2, CN, CH2NH2, CH2OH, 

COOH when A is O or S, R7cannot be OH, SH, NH2, NHOH, 

NHNH2, OR, SR, SSR, NHR, or NR2, and 

R is independently a C1-C6alkyl, C2-6alkenyl, C2-6alkynyl, C3-6 

cycloalkyl, (C3-C6cycloalkyl) aryl, alkylaryl, or arylalkyl, wherein 

the groups can be substituted with one or more substituents as 

defined above. 

 

The Opponent states that the antivral compounds, having the 

core N4-hydroxycytidine nucleoside moiety, covered under 

the Markush structure in pharmaceutical composition of  

independent claim(s) 1, 4, 6, 7, 8 and 9 of the impugned 

Patent Application, (Table 1) cannot be considered novel 

being prior known in WO’771 (Exhibit VI).  

 

The Opponent submits that the Markush structure and the 

compounds encompassed therein in the impugned claims 

(Exhibit IV) retain the critical elements of the anti-viral 
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activity, share identical properties and functions disclosed 

in the prior art documents WO02/32920 (Exhibit V) and in 

WO2014/070771 (Exhibit VI) and hence clearly lack novelty.  

 

The Opponent submits that the representative compounds 

disclosed in the examples of as filed complete specification by 

the alleged Applicant which are covered under the broad 

Markush claims 1,4,6,7, 8 and 9 as amended are not novel over 

the disclosure in WO02/32920 (Exhibit V) and 

WO2014/070771(Exhibit VI). The same is depicted in Table 2 

below:  

Table 2:  

The Impugned Patent 

Application No. 

201717025098 

The Prior Art documents  

Example 9, page 62,  

 

 

 

 

WO’920, 

Compound of Formula[I-a],  

 

 

 

 

 

Wherein D is triphosphate 

ester, R3 and R2 are H, 

R3’and R2’ are OH, Y’ is O, R1 
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and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 

WO 2014070771(Exhibit VI) 

Compound of Formula I;  

 

 

and sugar of 

formula II,  

 

 

 

 

D is triphosphate ester, X1, 

X2, X3 and X4 are H, W is 

CL2, L is H, A is O, R4’, R6, 

R6’ R5, R5’, R7 are 

independently H or OH. 

Example 12, page 64,  

 

 

 

 

 

WO’920, Compound of 

Formula[VIII-a],  
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Wherein D is monophosphate 

ester, R3 is H,  R3’ is CH3, R2 

is H, R2’ is OH, Y’ is O, R1 and 

R1’ are H, X1 is NHOR4, R4 is 

hydrogen. 

Example 17, page 70 

 

 

 

 

 

WO’920, 

Compound of Formula[I-a],  

 

 

 

 

 

Wherein D is monophosphate 

ester, R3 and R2 are H, R3’ 

and R2’ are OH, Y’ is O, R1 

and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 

Example 19, page 74,  

 

WO’920, 

Compound of Formula[I-a],  

 

 

 

 

 

Wherein D is monophosphate 

ester, R3 is H, R2 is F, R3’is 

OH, R2’ is F, Y’ is O, R1 and 
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R1’ are H, X1 is NHOR4, R4 is 

hydrogen. 

Example 23, page 80,  

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is monophosphate 

ester, R3 and R2 are H, R2’ 

and R3’ are OH, Y’ is O, R1 

and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 

Example 31, page 92,  

 

 

 

 

 

 

WO 2014070771(Exhibit VI) 

Compound of Formula I;  

 

 

and sugar of 

formula II,  

 

 

 

 

D is C(O)OR1, X1, X2,X3 and 
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X4 are H, W is CL2, L is H, A 

is O, R4’, R5, R5’ ,R6, R6’ R7 

are independently H or OH,  

R1 is C1-C20 alkyl. 

Example 33, page 93 

 

 

 

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is 

carbamoyl, R3 and R2 are H, 

R2’ and R3’ are OH, Y’ is O, R1 

and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 

Example 34, page 94 

 

 

 

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is 

monophosphate ester, R3 and 

R2 are H, R2’ and R3’ are OH, 

Y’ is O, R1 and R1’ are H, X1 is 

NHOR4, R4 is hydrogen. 
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Page 120 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is 

H, R3 and R2 are H, R2’ and 

R3’ are OH, Y’ is O, R1 and R1’ 

are H, X1 is NHOR4, R4 is 

independently hydrogen, 

lower alkyl. 

page 123 

 

 

 

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is monophosphate 

ester, R3 and R2 are H, R2’ 

and R3’ are OH, Y’ is O, R1 

and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 

 



92 
 

Page 123; 

 

 

 

 

 

 

 

 

 

WO’920, 

 

 

 

 

Wherein D is monophosphate 

ester, R2’ and R2 are H, R3 

and R3’ are independently 

halogen, OH, alkyl;  Y’ is O, 

R1 and R1’ are H, X1 is 

NHOR4, R4 is hydrogen. 

 

Comments: The representative compounds covered under 

the broad Markush structure and disclosed in the examples 

of as filed impugned patent application are not novel in 

view of WO02/32920 (Exhibit V) and WO2014070771 

(Exhibit VI).  

 

The Opponent provides herein below the comparative chart 

depicting that ‘Molnupiravir’ covered in the Markush structure  of 

Formula I and Formula 1A (newly added claim 12) of the 

impugned amended claims is prior disclosed in WO’920 and 

WO’771.  
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Table 3:  

Amended Claims of Indian 

Patent Application no. 

IN201717025098 

Prior art document 

WO02/32920 (Exhibit V) 

Claim 1: A pharmaceutical 

composition comprising a 

pharmaceutically acceptable 

excipient and a compound of 

Formula I,  

 

 

 

 

 

 

 

 

 

 

 

 

 

or salt thereof, wherein  

Q is ‘O’,  W is ‘O’;  X is ‘CH2’; 

Y is CR”;  Z is CR’; Each R” is 

H;  R1 is carbanoyl;  R2 and R5 

are hydrogen;  R3 and R4 are 

Claim 1: A method for the 

treatment or prophylaxis of 

host exhibiting a Flaviridae, 

Orthomyxoviridae or 

Paramyxoviridae viral 

infection or abnormal cellular 

proliferation comprising 

administering an effective 

amount of a compound of the 

general Formula 1 or its β-L 

enantiomer or its 

pharmaceutically acceptable 

salt : 

 

 

 

  

 

 

 
 

Wherein D is ‘acyl’; X1 is 

‘NHOR4’;  X1 is H; Y1 is ‘O’; R1 

and R1’ are ‘H’; R2 and R2’ 

each independently is 

‘hydrogen’ or ‘OH’; R3 and R3’ 
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hydroxy.  each independently is 

‘hydrogen’ or ‘OH’;  R4 is 

hydrogen. 

 

Further, disclosed as 

compound of the formula 

(XX1) on page 28 and 47 of 

WO’ 920 comprising;  

 

 

 

 

 

or its pharmaceutically 

acceptable salt or prodrug 

thereof, wherein D is ‘acyl’, P2 

and P3 are ‘hydrogen’.  

Claim 2: The pharmaceutical 

composition of claim 1, wherein 

Q-R7 is OH. 

X1 in the compound of 

Formula 1-a is NHOR4, 

wherein R4 is H.   

Claim 12: The composition of 

claim 1, wherein the compound 

has a structure according to 

Formula IA;  

Claim 1: A method for the 

treatment or prophylaxis of 

host exhibiting a Flaviridae, 

Orthomyxoviridae or 

Paramyxoviridae viral 

infection or abnormal cellular 

proliferation comprising 

administering an effective 

amount of a compound of the 
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Or a salt thereof, wherein  

R7 is ‘H’;  X is ‘CH2’;  Y is ‘H’;  

R1 is ‘carbanoyl’; R4 is 

‘hydroxy’, R5 is ‘hydrogen’. 

 

Claim13: The composition of 

claim 1, wherein R4 is hydroxy.  

 

Claim 14:  The composition of 

claim 1, wherein R5 is 

hydrogen. 

 

 

 

 

 

 

 

 

 

 

 

general Formula 1 or its β-L 

enantiomer or its 

pharmaceutically acceptable 

salt : 

 

 

 

 

 

   

 

Wherein D is ‘acyl’; X1 is 

‘NHOR4’;  X1 is H; Y1 is ‘O’; R1 

and R1’ are ‘H’; R2 and R2’ 

each independently is 

‘hydrogen’ or ‘OH’; R3 and R3’ 

each independently is 

‘hydrogen’ or ‘OH’;  R4 is 

hydrogen. 

 

Further, disclosed as 

compound of the formula 

(XX1) on page 28 and 47 of 

WO’ 920 comprising;  
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Table 4:  

Amended Claims of Indian 

Patent Application no. 

IN201717025098 

Prior art document 

WO2014/070771 (Exhibit VI)  

Claim 1: A pharmaceutical 

composition comprising a 

pharmaceutically acceptable 

excipient and a compound of 

Formula I,  

 

 

 

 

 

or salt thereof, wherein  

Claim 1: A compound of 

Formula (I);or a 

pharmaceutically acceptable 

salt or prodrug thereof,  

 

 

 

 

 

 

wherein 

X1 is ‘H’; X2 is ‘hydrogen’; each 

X3 and X4 independently are 

or its pharmaceutically 

acceptable salt or prodrug 

thereof, wherein D is ‘acyl’, P2 

and P3 are ‘hydrogen’. 

Comments:  It can be seen from above that each and every 

element claimed in Formula I or Formula IA (as amended) 

of the impugned Patent Application covering the molecule 

‘Molnupiravir’ is disclosed in the prior art document 

WO02/32920 and hence lack novelty.  
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Q is ‘O’,  W is ‘O’;  X is ‘CH2’; 

Y is CR”;  Z is CR’; Each R” is 

H;  R1 is carbanoyl;  R2 and R5 

are hydrogen;  R3 and R4 are 

hydroxy. 

‘H’.  

Claim 3: The compound of 

claim 1, wherein sugar is 

ribose or a modified ribose of 

general formula (II);  

 

 

 

Wherein D is C(O)R1, R1 is C1-20 

alkyl; W is CL2, L is C1-6 alkyl;  

A is ‘O’; R4’, R5, R6 and R7’ are 

independently H; R5’ and R6’ 

are independently OH. 

Claim 2: The pharmaceutical 

composition of claim 1, wherein 

Q-R7 is OH. 

The compound of formula I-a 

comprises the group N-O-X2 , 

wherein X2 is ‘hydrogen’.  

 

Claim 12: The composition of 

claim 1, wherein the compound 

has a structure according to 

Formula IA;  

 

 

 

 

A compound of Formula (I); 
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Or a salt thereof, wherein  

R7 is ‘H’;  X is ‘CH2’;  Y is ‘H’;  

R1 is ‘carbanoyl’; R4 is 

‘hydroxy’, R5 is ‘hydrogen’. 

 

Claim13: The composition of 

claim 1, wherein R4 is hydroxy.  

 

Claim 14:  The composition of 

claim 1, wherein R5 is 

hydrogen. 

or a pharmaceutically 

acceptable salt or prodrug 

thereof, wherein X1 is ‘H’; X2 is 

‘hydrogen’; each X3 and X4 

independently are ‘H’.  

Claim 3: The compound of 

claim 1, wherein sugar is 

ribose or a modified ribose of 

general formula (II);  

 

 

Wherein D is C(O)R1, R1 is C1-20 

alkyl; W is CL2, L is C1-6 alkyl;  

A is ‘O’; R4’, R5, R6 and R7’ are 

independently H; R5’ and R6’ 

are independently OH. 

Comments: It is evident from above that each and every 

element of Molnupiravir covered in Formula I or Formula IA 

of the impugned patent application are disclosed and 

claimed in WO2014/070771 and hence is not novel.  

 

The Opponent further submits that the compound l-(3,4-

dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-4-((nonanoylo 

xy)amino)pyrimidin-2-one claimed in claim 5 of the impugned 

patent application, which is compound EIDD-2050 disclosed in 
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example 4 on page 57 of the as filed impugned Patent 

Application is not novel over the disclosure of the compound of 

Formula [I-a] in WO’771 (Exhibit VI).  Similarly, the compound 

l-(3,4-dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-4-(((( 

heptyloxy) carbonyl) oxy)amino)pyrimidin-2-one claimed in claim 

5 of the impugned patent application which is the compound 

EIDD-2501 disclosed in example 5 on page 58 of the as filed 

complete specification is not novel over the disclosure of the 

compound of Formula [I-a] in WO’771(ExhibitVI). Similarly, the 

the compound  isopropyl(((3,4-dihydroxy-5-(4-(hydroxyamino)-2-

oxo pyrimidin-l(2H)-yl)tetrahydrofuran-2-yl) methoxy) (phenoxy) 

phosphoryl) alaninate, claimed in claim 5 having EIDD-2088- as 

disclosed in example 13, on page 65 of the as filed impugned 

Patent Application lacks novelty over the disclosure of WO’920 

(Exhibit V). 

Table 5:  

Impugned Patent Application 

No. 201717025098 

WO2014/070771 

(Exhibit VI)  

Claim 5: The compound, l-(3,4-

dihydroxy-5-(hydroxy methyl) 

tetrahydrofuran-2-yl)-4-

((nonanoyloxy)amino)pyrimidin-2-

one, example 4, on page 57, EIDD-

2050 

Claim 1: A compound of 

Formula (I)  
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Wherein X1 is H, X2 is COR1, 

R1 is C1-20alkyl; X3 and X4 

are H. 

 

The sugar as claimed in claim 

3,  

 

 

 
 

 
Wherein D is H; A is’O’; W is 

CL2, L is H; R6’ and R5’ are 

OH; R4’, R5, R6 and R7’ are 

H.  

 

Claim 5: The compound l-(3,4-

dihydroxy-5-(hydroxyl methyl) 

tetrahydrofuran-2-yl)-4- 

((((heptyloxy)carbonyl)oxy)amino)py

rimidin-2-one, example 5, EIDD-

2051 on page 58,  

Claim 1: A compound of 

Formula (I)  
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Wherein X1 is H, X2 is 

COOR1, R1 is C1-20alkyl; X3 

and X4 are H.  

 

The sugar as claimed in claim 

3,  

 

 

Wherein D is H; A is’O’; W is 

CL2, L is H; R6’ and R5’ are 

OH; R4’, R5, R6 and R7’ are 

H. 

Claim 5: The compound  

isopropyl(((3,4-dihydroxy-5-(4-

(hydroxyamino)-2-oxo pyrimidin-

l(2H)-yl)tetrahydrofuran-2-yl) 

methoxy) (phenoxy) phosphoryl) 

alaninate, EIDD-2088- example 

13, on page 65. 

The compound of Formula [I-

a] disclosed in WO02/32920 

(Exhibit V);  
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The Opponent in view of the comparative Tables 2 to 5 reiterate 

that the alleged Applicant is trying to seek protection for ‘n’ 

number of compound(s) by claiming them under the umbrella of 

a very broad Markush claim which are prior known in 

WO02/32920 (Exhibit V) and WO2014070771 (Exhibit VI). The 

amended claims has retained the critical elements and the 

compounds covered under the Markush structure after 

amendment which share the identical properties and 

functions that are prior disclosed in said prior art 

documents.  

 

 

 

 

 

 

 

 

 

 

 
 

 
 
Wherein D is monophosphate 

ester, Y1 is O; X1 is NHOR4, 

R4 is hydrogen;   R1 and R1’ 

are hydrogen; R2 and R3 are 

hydrogen, R2’ and R3’ are 

OH. 
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The Opponent therefore submit that the impugned claims are 

not novel and anticipated by the documents WO02/32920 

(Exhibit V) and WO2014070771 (Exhibit VI) and are liable to be 

rejected in toto under section 25(1)(b) of the Patents Act, 1970.  

 

 

8.2 Obviousness and lack of inventive step - Sec. 

25(1)(e) 

The Opponent submits that the invention so far claimed in the 

impugned amended claims is ineligible for grant of patent under 

Sec. 25(1)(e) of The Patents 'Act, 1970. The Opponent submits 

the detailed study of the Exhibits WO02/32920 (Exhibit V) and 

WO2014070771 (Exhibit VI) vis-à-vis  Sec. 25(1)(e) to bring forth 

the Obviousness and lack of inventive step claimed in the 

impugned patent application. 

 

The Opponent submits that from perusing the prior art 

documents viz. Exhibit V and Exhibit VI, the Ld. Controller will 

appreciate that the prior art documents taken individually or 

collectively disclose the wide range of N4 hydroxycytidine 

nucleoside derivatives with anti viral activity  claimed in the 

impugned independent claims 1,4, 6, 7, 8 and 9 of the 

present invention. There is ample teaching, suggestion and 
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motivation for a person of ordinary skill in art to arrive at the 

alleged invention of the impugned patent application without 

exercising any inventive skill and without having to call for or to 

refer to any additional literature and source.  There is no 

advanced technical feature in terms of the compounds covered 

under the broad Markush claims nor there is any economic 

significance as compared to the existing knowledge in the public 

domain pertaining to the impugned invention. 

 

The Opponent submits that the antiviral compounds having the 

core N4-hydroxycytidine nucleoside moiety and derivatives 

thereof covered under the Markush structure in pharmaceutical 

composition of independent claim(s) 1, 4, 6, 7, 8 and 9 of the 

impugned Patent Application, depicted below (wherein the 

variables are as defined-Exhibit IV)) are prior known from the  

disclosure in the Markush structure(s) of WO02/32920 (Exhibit 

V) and WO2014070771(Exhibit VI).  

Table 6:  
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Markush structures in the Amended claims of the Impugned 

Patent Application No. IN201717025098 

Claim1:  

Compound of 

Formula 1 

 

Wherein the 

variables are as 

defined above. 

Claim 4: Compound 

of Formula 1B 

 

 

Wherein the variables 

are as defined above. 

Claim6: 

Compound of 

Formula 1C 

 

Wherein the 

variables are as 

defined above. 

Claim7: Compound 

of Formula 1D 

 

Wherein the 

variables are as 

defined above.  

 

Claim 8: Compound 

of Formula 1E 

 

 

 

 

 

Wherein the variables 

are as defined above.  

 

Claim9: 

Compound of 

Formula II 

 

Wherein the 

variables are as 

defined above. 
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The opponent submits that WO02/32920 (Exhibit V) discloses 

a β-D or β-L nucleosides or its pharmaceutically acceptable 

salt or prodrug for the treatment of a host infected with a 

virus belonging to the Flaviviridae infection including all 

members of the Hepacivirus genus (HCV), Pestivirus genus 

(BVDV, CSFV, BDV), or Flavivirus genus (Dengue virus, 

Japanese encephalitis virus group (including West Nile 

Virus), and Yellow Fever virus); Orthomyxoviridae including 

all members of the Influenza A, B genus, in particular 

influenza A and all relevant subtypes - including H1N1 and 

H3N2 - and Influenza B; and Paramyxoviridae family 

including Respiratory Syncytial Virus (RSV) infection or for 

the treatment of abnormal cellular proliferation including 

malignant tumors. 

 

The β-D or β-L nucleosides or its pharmaceutically acceptable 

salt or prodrug disclosed in WO’920 are reproduced below:  

 general formula [I-a] or its β-L enantiomer or its 

pharmaceutically acceptable salt or prodrug,  
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wherein: each D is hydrogen, alkyl, acyl, monophosphate, 

diphosphate, triphosphate, monophosphate ester, diphosphate 

ester, triphosphate ester, phospholipid or amino acid; Xl is 

hydrogen, halogen (F, Cl, Br or I), NH2, NHR4, NR4R4', NHOR4, 

NR4NR4'R4" OH, OR4, SH or SR4 ; Y' is 0, S or Se; each R1 and R1' 

is independently hydrogen, lower alkyl, lower alkenyl, lower 

alkynyl, aryl, alkylaryl, halogen (F, Cl, Br or I), NH2, NHR5, 

NR5R5' NHOR5, NR5NHR5', NR5NR5'R5", OH, OR5, SH, SR5, NO2, 

NO, CH2OH, CH2OR5,CO2H, CO2R5, CONH2, CONHR5, CONR5R5' 

or CN ; each R2 and R independently is hydrogen or halogen (F, 

Cl, Br or I), OH, SH, OCH3, SCH3, NH2, NHCH3, CH=CH2, CN, 

CH2NH2, CH2OH, CO2H. each R3 and R3’ independently is 

hydrogen or halogen (F, Cl, Br or I), OH, SH, OCH3, SCH3, NH2, 

NHCH3, CH3, C2H5, CH=CH2, CN, CH2NH2, CH2OH, CO2H, each 

R4, R4', R4", R5, R5' and R5" independently is hydrogen, lower 

alkyl, lower alkenyl, aryl, or arylalkyl such as unsubstituted or 

substituted phenyl or benzyl; such that for the nucleoside of the 
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general formula (I) at least one of R2 and R2’ is hydrogen and at 

least one of R3 and R3’  is hydrogen. 

 WO02/32920 discloses further anti-virally or 

antiproliferatively β-Lnucleoside of the general formula (III-

a);  

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3' is the 

same as defined previously; such that for each nucleoside of the 

general formula (III-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3 ' is hydrogen.  

 The anti-virally or anti-proliferatively effective nucleoside is 

a β-D-carba-sugar nucleoside of the general formula (V-a)  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3 ' is the 
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same as defined previously; such that for each nucleoside of the 

general formula (V-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3' is hydrogen.  

 The anti-virally or anti-proliferatively effective nucleoside is 

a β-L-carba-sugar nucleoside of the general formula (VIII-

a);  

 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1 ', R2, R2', R3 and R3' is the 

same as defined previously; such that for each nucleoside of the 

general formula (VIII-a) at least one of R2 and R2' is hydrogen and 

at least one of R3 and R3' is hydrogen.  

 The document WO’920 discloses the anti-virally or anti-

proliferatively effective β-D or β-L-nucleoside is of the 

general formula (XI-a) or (XII-a);  
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, X1, X2, Y1, R1, R1', R2, R2', R3 and R3' is the same 

as defined previously; each Z1 and Z2 independently is O, S, CH2, 

NR6 or Se; each R6 is hydrogen, lower alkyl or lower acyl. 

 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-nucleoside of Formula 

[XIII-d];  

 

 

 

 

or its β-L enantiomer or its pharmaceutically acceptable salt 

thereof, wherein;  

each D, R1, R2, R2’, R3, R3’ is the same as defined previously, 

each Y2 is O, S, NH or NR7; 
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each Y3 is O,S, NH or NR8,  

each X3is OR9 or SR9; and  

each R7,R8 and R9 is hydrogen, lower alkyl of C1-C6arylalkyl or 

aryl;  

such that for the nucleoside of the general formula [XIII-d], at 

least one of R2 and R2’ is hydrogen and at least one of R3 and 

R3’ is hydrogen.  

 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-nucleoside, though 

preferably β-D of formula (XIV);  

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein:  Each D, X1, Y1, Z1, R1, R2, R2’, R3 and R3’ is the same as 

defined previously; Each L1 is hydrogen, Cl or Br;  Each L2 is 

OH, OCH3, OC2H5, OC3H7, OCF3, OAc or OBz; each Z3 can be O 

or CH2; 
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 WO’920 discloses the anti-virally or anti-proliferatively 

effective compound is a β-D or β-L-Cnucleoside, of the 

general formula (XVI)  

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, W1, X1, X2, Y1, Z, R1, R2, R2', R3 and R3' is 

the same as defined previously; each W3 is independently N, CH 

or CR' ; each W4 and W5 is independently N, CH, CS or CR ; and 

each Z4 and Z5 is independently NH or C (=Y1) ; such that if Z4 

and Z5 are covalently bound, then Z is not C (=Y1) when Z5 is C 

(=Y1) ; and there are no more than three ring nitrogens. 

 The anti-virally or anti-proliferatively effective nucleoside is 

a α-D or (α-L-nucleoside of the general formula (XVIII-a) 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, W1, Wiz, X1, X2, Y1, R1, R1', R2, R2', R3 and 

R3' is the same as defined previously; 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XIX); 

 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, R', R4 and R4' is the same as defined 

previously; each R9 is hydrogen, halogen (F, Cl, Br or I) or oP3 ; 

each Pl is hydrogen, lower alkyl, lower alkenyl, aryl, arylalkyl 

(such as an unsubstituted or substituted phenyl or benzyl), OH, 

OR4, NH2, NHR4 or NR4R4' ; and each P2 and P3 is 

independently hydrogen, alkyl, acyl,-Ms,-Ts, monophosphate, 

diphosphate, triphosphate, mono-phosphate ester, diphosphate 

ester, triphosphate ester, phospholipid or amino acid, though 

preferably hydrogen. 
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 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XX); 

 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein : each D, Pl, P2, P3, R1, R, R4' and R9 is the same as 

defined previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXI); 

 

 

 

 

 



115 
 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P', P', P3, Rl, R4 and R4' is the same as defined 

previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXI); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P2 and P3, is the same as defined previously. 

In a preferred embodiment, D, P2 and P3 are independently 

hydrogen.  

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXII); 
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or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P1 and R1, is the same as defined previously. 

In a preferred embodiment, D and P2 are independently 

hydrogen.  

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXIII); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof, 

wherein: each D, P1, P2, P3, R1, R4 and R4 is the same as 

defined previously. 

 The anti-virally or antiproliferatively effective β-D or β-L 

nucleoside is of the formula (XXIII); 

 

 

 

 

or its pharmaceutically acceptable salt or prodrug thereof,  
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wherein: each D, P2 and P3 is the same as defined previously. In 

a preferred embodiment, D, P2 and P3 are independently 

hydrogen. 

 

The prior art document WO2014070771 (Exhibit VI) discloses 

compounds and compositions for treating and preventing 

cancer and viral infections such as HIV, HCV, Norovirus, 

Saporovirus, cytomegalovirus (CMV), herpes viruses (HSV-1, 

HSV-2), Dengue virus, Yellow fever, or HBV in human 

patients or other animal hosts, using N4-hydroxycytidine 

nucleosides derivatives, modified monophosphate and 

phosphonates prodrugs analogs, and pharmaceutically 

acceptable, salts, prodrugs, and other derivatives thereof of 

the Formula (I) , 

 

 

 

 

X1 is H, C1-C6 alkyl, C1-C6haloalkyl, C1-C6alkoxy, C2-C 6 

alkenyl, C2-C6alkynyl, COR1, or COOR1; 

X2 is hydrogen, COR1, or COOR1 wherein each R1 is, 

independently, CH2-O(CO)-X5; CH2-O(CO)O-X5, C1-20alkyl, the 
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carbon chain derived from a fatty alcohol or C1-20alkyl 

substituted with a C1-C6alkyl, alkoxy, di(C1- C6alkyl)-amino, 

fluoro, C3-C10cycloalkyl, cycloalkyl alkyl, cycloheteroalkyl, aryl, 

heteroaryl, substituted aryl, or substituted heteroaryl; wherein 

the substituents are C1-6 alkyl, or C1-6 alkyl substituted with a 

C1-C6alkyl, C1 –C6alkoxy, di(C1-C6alkyl)-amino, fluoro, or C3-

10cycloalkyl;  

X5 is independently, C1-20 alkyl, the carbon chain derived from a 

fatty alcohol or C1-20 alkyl substituted with a C1–C6 alkyl, 

alkoxy, C3-10cycloalkyl, cycloalkyl alkyl, cycloheteroalkyl, aryl, 

heteroaryl, substituted aryl, or substituted heteroaryl; wherein 

the substituents are C1-6alkyl, or C1-6alkyl substituted with a 

C1-C6alkyl, C1-C6alkoxy, di(C1-C6alkyl)-amino, fluoro, or C3-10 

cycloalkyl each X3 and X4 is independently H, C1-6alkyl, C2-C6 

alkenyl, C2-C6alkynyl, aryl, alkylaryl, halogen, NH2, OH, SH, 

CN, or NO2;  

Wherein the sugar moiety is ribose or modified ribose of the 

general Formula (II),  
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wherein: 

D is H, C(O)R1, C(O)OR1, diphosphate ester, or triphosphate 

ester; R1 is as defined above; 

W is CL2 or CL2CL2, wherein L independently is selected from the 

group consisting of H, C1-6alkyl, C2-6alkenyl, and C2-6 alkynyl, 

wherein C1-C6 alkyl, C2-6 alkenyl, and C2-6alkynyl can each 

optionally contain one or more heteroatoms; 

A is O, S, CH2, CHF, CF2, C=CH2, C=CHF, or C=CF2; 

R4', R5, R5', R6, R6', and R7 are independently selected from the 

group consisting of H, F, CI, Br, I, OH, SH, NH2, NHOH, NHNH2, 

N3, C(O)OH, CN, CH2OH, C(O)NH2, C(S)NH2, C(O)OR, R, OR, 

SR,SSRNHR,andNR2;  

R5’andR6’ can come together to form a ring;  

 

 wherein: when A is O or CH2, D is H or acyl, W is CH2, R4' and 

R7’are H then, R5, R5', R6, R6' cannot be H, halogen, OH, SH, 

OCH3 , SCH3, NH2, NHCH3, CH3, CH=CH2, CN, CH2NH2, CH2OH, 

COOH when A is O or S, R7cannot be OH, SH, NH2, NHOH, 

NHNH2, OR, SR, SSR, NHR, or NR2, and 

R is independently a C1-C6alkyl, C2-6alkenyl, C2-6alkynyl, C3-6 

cycloalkyl, (C3-C6cycloalkyl) aryl, alkylaryl, or arylalkyl, wherein 
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the groups can be substituted with one or more substituents as 

defined above. 

 

The Opponent states that the antivral compounds having the 

core N4-hydroxycytidine nucleoside moiety covered under 

the Markush structure in pharmaceutical composition of  

independent claim(s) 1, 4, 6, 7, 8 and 9 of the impugned 

Patent Application (wherein the variables are as defined-

Exhibit IV)) with identical properties and functions are prior 

disclosed in WO’771 (Exhibit VI). Therefore, the impugned 

claims of the present impugned application are obvious and lack 

any inventive feature.  

 

The Opponent provides herein the document 

US2004/0171860A1(Exhibit VII).  US’860 titled ‘Novel Acylating 

Reagents’ by Muserilian , Lucas & Mercanti, LLP was filed on 

November11, 2003 claiming the priority date of November 12, 

2002 and published on September 02, 2004. US’860 provides  

Novel acylating agents useful for preparing activated 

nucleophiles used to prepare activated polymers such as PEG's 

for conjugating small molecules, proteins, polypeptides and the 

like. US’860 discloses compound containing a carbonate 

attached to the amine (para [0168], compound 22). 
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The Opponent submits that the representative compounds 

disclosed in the examples of as filed complete specification by 

the alleged Applicant which are covered under the broad 

Markush claims 1,4,6,7, 8 and 9 as amended are obvious over 

the disclosure in WO02/32920 (Exhibit V),  

WO2014/070771(Exhibit VI) and US 2004/0171860(Exhibit 

VII). The same is depicted in Table 7 below:  

Table 7:  

The Impugned Patent 

Application No. 

201717025098 

The Prior Art documents  

Example 9, page 62,  

 

 

 

 

WO’920, 

Compound of Formula[I-a],  
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Wherein D is triphosphate 

ester, R3 and R2 are H, 

R3’and R2’ are OH, Y’ is O, R1 

and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 

WO 2014070771(Exhibit VI) 

Compound of Formula I;  

 

 

and sugar of 

formula II,  

 

 

 

D is triphosphate ester, X1, 

X2, X3 and X4 are H, W is 

CL2, L is H, A is O, R4’, R6, 

R6’ R5, R5’, R7 are 

independently H or OH. 
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Example 12, page 64,  

 

 

 

 

 

WO’920, Compound of 

Formula[VIII-a],  

 

 

 

Wherein D 

is monophosphate ester, R3 

is H,  R3’ is CH3, R2 is H, R2’ 

is OH, Y’ is O, R1 and R1’ are 

H, X1 is NHOR4, R4 is 

hydrogen. 

Example 17, page 70 

 

 

 

 

 

WO’920, 

Compound of Formula[I-a],  

 

 

 

 

Wherein D is monophosphate 

ester, R3 and R2 are H, R3’ 

and R2’ are OH, Y’ is O, R1 

and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 
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Example 19, page 74,  

 

WO’920, 

Compound of Formula[I-a],  

 

 

 

 

 

Wherein D is monophosphate 

ester, R3 is H, R2 is F, R3’is 

OH, R2’ is F, Y’ is O, R1 and 

R1’ are H, X1 is NHOR4, R4 is 

hydrogen. 

Example 23, page 80,  

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is monophosphate 

ester, R3 and R2 are H, R2’ 

and R3’ are OH, Y’ is O, R1 and 

R1’ are H, X1 is NHOR4, R4 is 

hydrogen. 

Example 31, page 92,  WO 2014070771(Exhibit VI) 
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Compound of Formula I;  

 

 

and sugar of 

formula II,  

 

 

 

 

D is C(O)OR1, X1, X2,X3 and 

X4 are H, W is CL2, L is H, A 

is O, R4’, R5, R5’ ,R6, R6’ R7 

are independently H or OH,  

R1 is C1-C20 alkyl. 

Example 33, page 93 

 

 

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

Wherein D is carbamoyl, R3 

and R2 are H, R2’ and R3’ are 

OH, Y’ is O, R1 and R1’ are H, 
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 X1 is NHOR4, R4 is hydrogen. 

Example 34, page 94 

 

 

 

 

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is monophosphate 

ester, R3 and R2 are H, R2’ 

and R3’ are OH, Y’ is O, R1 

and R1’ are H, X1 is NHOR4, 

R4 is hydrogen. 

Page 120 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is H, R3 and R2 are 

H, R2’ and R3’ are OH, Y’ is O, 

R1 and R1’ are H, X1 is 

NHOR4, R4 is independently 
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 hydrogen, lower alkyl. 

US20040171860(Exhibit VII) 

discloses a compound 

containing a carbonate 

attached to the amine (para 

[0168], compound 22). 

 

 
Hence, it would have been 

obvious to a person of ordinary 

skill in art to use the 

pharmaceutical composition of 

Formula IC while investigating 

amine carbonyl groups of 

similar compounds in order to 

modify the robustness of the 

amine carbonyl group for said 

pharmaceutical composition of 

the impugned patent 

application.  
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page 121 

 
 

 

 
 

 
 

 

 
 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

Wherein D is H, R3 and R2 are 

H, R2’ and R3’ are OH, Y’ is O, 

R1 and R1’ are H, X1 is 

NHOR4, R4 is independently 

hydrogen, lower alkyl. 

(the extended alkyl chain in 

ED02356 is obvious to a 

person of ordinary skill in art). 

page 122 

 

 

 

 

 

 

 

 

WO’920 discloses compound 

of Formula [XIII-d], 

 

 

 
 

 

 
 

 
 
Wherein D is H; Y2 is O; R1, 

R1’ are H; R2 and R3 are H; 

R3’ is OH, R2’ is halogen, X3 is 

OR9, R9 is H. 
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WO’771 discloses compound of 

formula (I)   
 

 

 
 

 
 

 
 

 

and sugar of formula II,  
 

 
 

 

 
 

 
 
D is H; W is CL2, L is H; A is 

O; R4’, R7’, R5 and R6 are H; 

R’ is OH, R5’ is R; R is C3-C6 

cycloalkyl substituted with 

one or more substituents.  

 
 
It would be obvious for a 

person of ordinary skill in art 

while investigating a 

substituted cycloalkyl group 

to introduce the combined 

teachings of WO’920 and 

WO’771.  

 

Further, the compounds 

disclosed are the keto-enol  
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form of the compound 

obtained from the combined 

teachings of WO’920 and 

WO’771. Hence, are obvious.  

  

page 123 

 

 

 

 

 

 

 

 

 

WO’920, Compound of 

Formula[I-a],  

 

 

 

 

Wherein D is monophosphate 

ester, R3 and R2 are H, R2’ 

and R3’ are OH, Y’ is O, R1 and 

R1’ are H, X1 is NHOR4, R4 is 

hydrogen. 
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Page 123; 

 

 

 

 

 

 

 

 

WO’920, 

 

 

 

 

 

Wherein D is monophosphate 

ester, R2’ and R2 are H, R3 

and R3’ are independently 

halogen, OH, alkyl;  Y’ is O, 

R1 and R1’ are H, X1 is 

NHOR4, R4 is hydrogen. 

Page 124, 

 

 

 

 

 

 

 

 

WO 2014070771(Exhibit VI) 

Compound of Formula I;  

 

 

and sugar of 

formula II,  
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D is diphosphate ester, X1, 

X2,X3 and X4 are H, W is CL2, 

L is H, A is O, R4’, R5’, ,R6, R6’ 

R7’ are independently H or OH,  

R5 is R and R is (C2-C6 

alkynyl).  

The monophospahte ester 

disclsoed in EIDD-02290 is 

obvious over the prior art 

teachings for a person of 

ordinary skill in art.  

page 124 WO 2014070771(Exhibit VI) 

Compound of Formula I;  

 

 

and sugar of 

formula II,  

 

 

 

 

D is diphosphate ester, X1, 

X2,X3 and X4 are H, W is CL2, 

L is H, A is O, R4’, R5, R5’,R6, 
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R6’ are independently H or 

OH,  R7’ is N3.  

The monophospahte ester 

disclosed in EIDD-02110 is 

obvious over the priro art 

teachings for a person of 

ordinary skill in art. 

Comments: The representative compounds covered under 

the broad Markush structure and disclosed in the examples 

of as filed impugned patent application are obvious and 

lack inventive feature in view of WO02/32920 (Exhibit V) 

and WO2014070771 (Exhibit VI).  

 

The Opponent submits that the compound 40 disclosed in 

example 3 of WO’771 (Exhibit VI) on page 103 is covered under 

Formula IC (claim 6), the compound 43 and 44 in example 4 on 

page 104 of WO’771 are covered under Formula I, compound 50 

and 51 in example 6 on page 107 of WO’771 are covered under 

Formula I, compound 54 in example 7 on page 109 of WO’771 is 

covered under Formula I of the impugned patent application. 

This is shown in table 8 below:  

Table 8:  
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Impugned Patent Application 

no. IN201717025098 

WO’771 (Exhibit VI) 

 

 

 

 

X is CH2, Y is H, R1 is H, R4 is 

halogen, R5 is hydrogen, R15 

is C1-C22 alkyl. 

(Substituting methyl with 

hydrogen does not involve 

ingenuity).  

Compound 40 disclosed in 

example 3, page 103 

 

 

 

Compound of Formula I 

(claim 1)  

 

 
 

 
 

 
 
 

 

Wherein R6 is H; Q is O; R7 is 

C6-C12 aryl; W is O, R3 and 

R4 are OH; R2 is H, R5 is 

hydrogen; R1 is  

Compound 43 and 44 in 

example 4 on page 104 of 

WO’771 
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Y1 is O; R12 is phenyl; R11 is 

methyl; R10 is ethyl.  

 
(Substituting methyl with 

hydrogen in R5 does not 
involve ingenuity). 

 

Compound of Formula I 

(claim 1)  

 

 

 

 

 

 

Wherein R6 is H; Q is O; R7 is 

C6-C12 aryl; W is O, R3 is OH; 

R2 is H, R4 is C1-C22 alkyl ; 

R5 is halogen; R1 is  

 

 

 

 

Compound 50 and 51 in 

example 6 on page 107 of 

WO’771 
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Y1 is O; 

R12 is 

phenyl; R11 is methyl; R10 is 

ethyl. 

Compound of Formula I 

(claim 1)  

 

 

 

 

 

 

Wherein R6 is H; Q is O; R7 is 

H; W is O, R3 and R4 are OH; 

R2 is H, R5 is hydrogen; R1 is  

 

 

 

 

Y1 is O; R12 is phenyl; R11 is 

methyl; R10 is isopropyl.  

Compound 54 in example 7 

on page 109 
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The Opponent further submits that Molnupiravir covered under 

the Markush structure in claim 1 and newly added claim 12 of 

the impugned Patent Application are disclosed and claimed in 

WO02/32920 (Exhibit V) and in WO2014/070771 (Exhibit VI) 

and hence is not inventive.  

 

The Opponent provides herein below the comparative chart 

depicting that Molnupiravir covered in the Markush structure  of 

Formula I and Formula 1A of the impugned claims (as amended) 

is prior disclosed in WO’920 (Exhibit V) and WO’771(Exhibit 

VII).  

Table 9:  

Amended Claims of Indian 

Patent Application no. 

IN201717025098 

Prior art document 

WO02/32920 (Exhibit V) 

Claim 1: A pharmaceutical 

composition comprising a 

pharmaceutically acceptable 

excipient and a compound of 

Formula I,  

 

 

 

Claim 1: A method for the 

treatment or prophylaxis of 

host exhibiting a Flaviridae, 

Orthomyxoviridae or 

Paramyxoviridae viral 

infection or abnormal cellular 

proliferation comprising 

administering an effective 

amount of a compound of the 

general Formula 1 or its β-L 
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or salt thereof, wherein  

Q is ‘O’,  W is ‘O’;  X is ‘CH2’; 

Y is CR”;  Z is CR’; Each R” is 

H;  R1 is carbanoyl;  R2 and R5 

are hydrogen;  R3 and R4 are 

hydroxy.  

enantiomer or its 

pharmaceutically acceptable 

salt : 

 

 

 

  

 

 

Wherein D is ‘acyl’; X1 is 

‘NHOR4’;  X1 is H; Y1 is ‘O’; R1 

and R1’ are ‘H’; R2 and R2’ 

each independently is 

‘hydrogen’ or ‘OH’; R3 and R3’ 

each independently is 

‘hydrogen’ or ‘OH’;  R4 is 

hydrogen. 

 

Further, disclosed as 

compound of the formula 

(XX1) on page 28 and 47 of 

WO’ 920 comprising;  
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or its pharmaceutically 

acceptable salt or prodrug 

thereof, wherein D is ‘acyl’, P2 

and P3 are ‘hydrogen’.  

Claim 2: The pharmaceutical 

composition of claim 1, wherein 

Q-R7 is OH. 

X1 in the compound of 

Formula 1-a is NHOR4, 

wherein R4 is H.   

Claim 12: The composition of 

claim 1, wherein the compound 

has a structure according to 

Formula IA;  

 

 

 

 

 

 

 

Or a salt thereof, wherein  

R7 is ‘H’;  X is ‘CH2’;  Y is ‘H’;  

Claim 1: A method for the 

treatment or prophylaxis of 

host exhibiting a Flaviridae, 

Orthomyxoviridae or 

Paramyxoviridae viral 

infection or abnormal cellular 

proliferation comprising 

administering an effective 

amount of a compound of the 

general Formula 1 or its β-L 

enantiomer or its 

pharmaceutically acceptable 

salt : 
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R1 is ‘carbanoyl’; R4 is 

‘hydroxy’, R5 is ‘hydrogen’. 

 

Claim13: The composition of 

claim 1, wherein R4 is hydroxy.  

 

Claim 14:  The composition of 

claim 1, wherein R5 is 

hydrogen. 

 

 

 

 

 

 

 

 

Wherein D is ‘acyl’; X1 is 

‘NHOR4’;  X1 is H; Y1 is ‘O’; R1 

and R1’ are ‘H’; R2 and R2’ 

each independently is 

‘hydrogen’ or ‘OH’; R3 and R3’ 

each independently is 

‘hydrogen’ or ‘OH’;  R4 is 

hydrogen. 

Further, disclosed as 

compound of the formula 

(XX1) on page 28 and 47 of 

WO’ 920 comprising;  

 

 

 

 

or its pharmaceutically 

acceptable salt or prodrug 

thereof, wherein D is ‘acyl’, P2 

and P3 are ‘hydrogen’. 

Comments:  It can be seen from above that each and every 

element claimed in Formula I or Formula IA (as amended) 

of the impugned Patent Application covering the molecule 

‘Molnupiravir’ is disclosed in the prior art document 

WO02/32920 and hence is obvious.  



141 
 

 

Table 10:  

Amended Claims of Indian 

Patent Application no. 

IN201717025098 

Prior art document 

WO2014/070771 (Exhibit VI)  

Claim 1: A pharmaceutical 

composition comprising a 

pharmaceutically acceptable 

excipient and a compound of 

Formula I,  

 

 

 

 

 

 

or salt thereof, wherein  

Q is ‘O’,  W is ‘O’;  X is ‘CH2’; 

Y is CR”;  Z is CR’; Each R” is 

H;  R1 is carbanoyl;  R2 and R5 

are hydrogen;  R3 and R4 are 

hydroxy. 

Claim 1: A compound of 

Formula (I);or a 

pharmaceutically acceptable 

salt or prodrug thereof,  

 

 

 

 

 

 

 

wherein 

X1 is ‘H’; X2 is ‘hydrogen’; each 

X3 and X4 independently are 

‘H’.  

 

Claim 3: The compound of 

claim 1, wherein sugar is 

ribose or a modified ribose of 

general formula (II);  



142 
 

 

 

 

Wherein D is C(O)R1, R1 is C1-20 

alkyl; W is CL2, L is C1-6 alkyl;  

A is ‘O’; R4’, R5, R6 and R7’ are 

independently H; R5’ and R6’ 

are independently OH. 

Claim 2: The pharmaceutical 

composition of claim 1, wherein 

Q-R7 is OH. 

The compound of formula I-a 

comprises the group N-O-X2 , 

wherein X2 is ‘hydrogen’.  

Claim 12: The composition of 

claim 1, wherein the compound 

has a structure according to 

Formula IA;  

 

 

 

 

 

Or a salt thereof, wherein  

R7 is ‘H’;  X is ‘CH2’;  Y is ‘H’;  

R1 is ‘carbanoyl’; R4 is 

‘hydroxy’, R5 is ‘hydrogen’. 

A compound of Formula (I); 

 

 

 

 

 

 

or a pharmaceutically 

acceptable salt or prodrug 

thereof, wherein X1 is ‘H’; X2 is 

‘hydrogen’; each X3 and X4 

independently are ‘H’.  
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Claim13: The composition of 

claim 1, wherein R4 is hydroxy.  

Claim 14:  The composition of 

claim 1, wherein R5 is 

hydrogen. 

Claim 3: The compound of 

claim 1, wherein sugar is 

ribose or a modified ribose of 

general formula (II);  

 

 

 

Wherein D is C(O)R1, R1 is C1-20 

alkyl; W is CL2, L is C1-6 alkyl;  

A is ‘O’; R4’, R5, R6 and R7’ are 

independently H; R5’ and R6’ 

are independently OH. 

Comments: It is evident from above that each and every 

element of Molnupiravir covered in Formula I or Formula IA 

of the impugned patent application are similarly disclosed 

and claimed in WO2014/070771. Therefore, Molnupiravir 

covered under the Markush claim is obvious and not 

inventive.  

 

The Opponent further submits that the compound l-(3,4-

dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-4-

((nonanoyloxy)amino)pyrimidin-2-one claimed in claim 5 of the 

impugned patent application, which is compound EIDD-2050 

disclosed in example 4 on page 57 of the as filed impugned 

Patent Application is obvious over the disclosure of the 
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compound of Formula [I-a] in WO’771 (Exhibit VI).  Similarly, 

the compound l-(3,4-dihydroxy-5-(hydroxy methyl) tetra hydro 

furan-2-yl)-4-(((( heptyloxy) carbonyl) oxy)amino)pyrimidin-2-one 

claimed in claim 5 of the impugned patent application which is 

the compound EIDD-2501 disclosed in example 5 on page 58 of 

the as filed complete specification is therefore obvious with no 

ingenuity over the disclosure of the compound of Formula [I-a] in 

WO’771(ExhibitVI). The compound isopropyl(((3,4-dihydroxy-5-

(4-(hydroxyamino)-2-oxo pyrimidin-l(2H)-yl)tetrahydrofuran-2-yl) 

methoxy) (phenoxy) phosphoryl) alaninate, EIDD-2088 disclosed 

in example 13, on page 65 is prior disclosed in WO’920(Exhibit 

V).  

Table 11:  

Impugned Patent Application 

No. 201717025098 

WO2014/070771 

(Exhibit VI)  

Claim 5: The compound, l-(3,4-

dihydroxy-5-(hydroxy methyl) 

tetrahydrofuran-2-yl)-4-

((nonanoyloxy)amino)pyrimidin-2-

one, example 4, on page 57, ED- 

EIDD-2050 

Claim 1: A compound of 

Formula (I)  

 

 

 

 

Wherein X1 is H, X2 is COR1, 
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R1 is C1-20alkyl; X3 and X4 

are H. 

The sugar as claimed in claim 

3,  

 

 

Wherein D is H; A is’O’; W is 

CL2, L is H; R6’ and R5’ are 

OH; R4’, R5, R6 and R7’ are 

H.  

Claim 5: The compound l-(3,4-

dihydroxy-5-(hydroxyl methyl) 

tetrahydrofuran-2-yl)-4-((((hepty 

loxy)carbonyl)oxy)amino)pyrimidin-

2-one, example 5, EIDD-2051 on 

page 58,  

 

 

 

 

 

 

 

Claim 1: A compound of 

Formula (I)  

 

 

 

 

 

 

Wherein X1 is H, X2 is 

COOR1, R1 is C1-20alkyl; X3 

and X4 are H.  
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From the foregoing Tables 7 to 11 and the ample teachings in 

the prior art documents WO’920 (Exhibit V), WO’771(Exhibit VI) 

 The sugar as claimed in claim 

3,  

 

 

Wherein D is H; A is’O’; W is 

CL2, L is H; R6’ and R5’ are 

OH; R4’, R5, R6 and R7’ are 

H. 

Claim 5: The compound  

isopropyl(((3,4-dihydroxy-5-(4-

(hydroxyamino)-2-oxo pyrimidin-

l(2H)-yl)tetrahydrofuran-2-yl) 

methoxy) (phenoxy) phosphoryl) 

alaninate, EIDD-2088- example 

13, on page 65. 

 

 

 

 

 

The compound of Formula [I-

a] disclosed in WO02/32920 

(Exhibit V);  

 

 

 

 

Wherein D is monophosphate 

ester, Y1 is O; X1 is NHOR4, 

R4 is hydrogen;   R1 and R1’ 

are hydrogen; R2 and R3 are 

hydrogen, R2’ and R3’ are 

OH. 
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and US’860 (Exhibit VII), the Opponent asserts that there is no 

ingenuity in the impugned claims of the impugned Indian Patent 

Application and a person of ordinary skill in art can easily arrive 

at the alleged invention from the teachings of said prior art 

documents without any due experimentation.  

 

The Opponent submits that the impugned claims as a whole, is 

prima facie obvious to one of ordinary skill in the art at the time 

the impugned invention was conceived, as evidenced by the prior 

art documents (Exhibit V, Exhibit VI and Exhibit VII) annexed 

hereto. It is submitted that the N4 hydroxycytidine 

nucleoside  compound(s) and derivatives thereof covered 

under the Markush claims of the impugned Patent 

Application being pertinently prior disclosed in Exhibit V 

and Exhibit VI with a similar core structure and with broad 

spectrum anti-viral activity, a person of ordinary skill in art 

will easily be motivated to use a pharmaceutical 

composition comprising the N4 hydroxycytidine nucleoside 

against viral infections. As such, the alleged compounds 

covered under the impugned Markush claims of the impugned 

Indian Patent Application therefore deserve to be dismissed in 

toto. 
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The Opponent respectfully submits that the subject matter of the 

impugned claims of the Indian Patent Application No. IN 

201717025098 appended above are liable to be rejected being 

obvious and lacking in inventive step under Section 25(1)(e) read 

with Section 2(1)(ja) of The Patents Act, 1970. 

 

8.3 Not an Invention or the Invention is Not 

Patentable —Section 25(1)(f)  

The Opponent submits that the N4 hydroxy cytidine nucleoside  

compound(s) and derivatives thereof covered under the Markush 

claims of the impugned Patent Application No. IN 201717025098 

are prior disclosed in WO02/32920 (Exhibit V) 

WO2014/070771 (Exhibit VI) and US2004/0171860 (Exhibit 

VII) and hence not patentable. The Applicant has deplorably 

failed to comply with the criteria of Novelty and Inventive step in 

order to claim patentability under section 25(1)(f) of the Patents 

Act, 1970. 

 

8.3.1 Section 2(1)(j) defines invention as “a new 

product or process involving an inventive step 

and capable of industrial application”. 

The Opponent assert that the alleged Applicant has employed 

the compound(s) covered under the Markush structure in the 
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pharmaceutical composition claimed in independent claim 1, 4, 

6, 7, 8 and 9 of the impugned Indian Patent Application  No. IN 

201717025098 as anti-viral agents which are precisely disclosed 

in the prior art documents viz. WO0232920 (Exhibit V) 

WO2014070771 (Exhibit VI), and US2004/0171860 (Exhibit 

VII). In view of the same, the Opponent asserts that the 

impugned claims lack novelty and inventive step as detailed in 

the above paras.  

 

It is therefore deduced from the preceding para that the alleged 

compounds covered by way of Markush in the alleged claims 1, 

1, 4, 6, 7, 8 and 9; the compound Molnupiravir covered under 

the Markush structure of claim 1 and the newly added claim 12; 

the compounds claimed in claim 5 lack novelty, are obvious, 

lacks inventive step under Section 2(1)(j) and 2(1)(ja) of the 

Indian Patents Act, 1970.  The impugned claims therefore are 

not patentable and should be rejected out rightly.  

 

8.3.2    The Opponent submits that the impugned claims 1 

to 14 (as amended) fall within the ambit of section 

3(d) and hence are not patentable.  

 

The definition of Section 3(d) read along with explanation is 

relevant and validly applicable for the impugned subject matter. 
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Section 3(d) of 'the Act reads as 

“the mere discovery of a new form of a known substance which 

does not result in the enhancement of the known efficacy of that 

substance or the mere discovery of any new property or new use 

for a known substance or of the mere use at a known process, 

machine or apparatus unless such known process results in a 

new product or employs at least one new reactant’ is not 

patentable under the Act. 

 

Explanation:- For the purpose of this clause, salts, esters, ethers, 

polymorphs, metabolites, pure form, particle size, isomers, 

mixtures of isomers, complexes, combinations and other 

derivatives of known substance shall be considered to be 

the same substance, unless they differ significantly in 

properties with regard to efficacy.” 

 

The Opponent states that the pharmaceutical composition 

containing the alleged compound(s) with N4 hydroxycytidine 

nucleoside core moiety and derivatives thereof covered under the 

Markush structure of the alleged amended claims (Exhibit IV) 

are ‘Not Novel and Inventive’ over the prior art documents 

WO02/32920(ExhibitV),WO2014070771(Exhibit VI) and 

US2004/0171860 (Exhibit VII) shown in the tables above.  The 
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Opponent states that the alleged Applicant has failed to 

demonstrate enhancement in the therapeutic efficacy of the 

plethora of compounds, covered under the Markush 

structure, as broad spectrum antivirals in the as filed 

impugned patent application over the known compounds 

disclosed in said prior art documents.  

 

The Opponent submits that the derivatives of EIDD-1931 are 

shown to have antiviral activity against RSV, IAV, Norovirus, 

against Vero cell lines, HELA cell lines of active concentrations in 

the nanomolar to low-micromolar range. The example 56 on 

pages 116, 117, 118, 119 of the as filed complete specification 

for the derivatives of EIDD-1931 is shown to have anti-viral 

activity at micromolar concentration.  

 

The Opponent submits that WO02/32920 (Exhibit V) has 

disclosed the antiviral effect of the N4 hydroxycytidine 

nucleoside compounds on various cell lines at active 

concentration of low-micromolar range on pages 184-201.  

Similarly, WO2014/070771 has disclosed the antiviral activity of 

the N4 hydroxycytidine nucleoside compounds in low 

micromolar range against HCV on page 131.  
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The Opponent further submits that the anti-viral activity 

efficacy data provided by the alleged Applicant in the FER 

response (Exhibit VIII-pages 6 to 10) for the compound 

EIDD-1931  is ambiguous since the Applicant has disclaimed 

the compound by deletion of the group ‘H’ atom from the R1 

variable of Formula I (claim 1) and Formula (IA) in newly 

added Claim 12.  

  

 

 

 

 

 

The Opponent humbly brings to the notice of Ld. Controller that 

the alleged Applicant has disclaimed the compounds covered 

under the Markush structure of Formula (I) and in Formula 

IA (newly added claim 12) in the as filed complete 

specification by virtue of deletion of the group ‘H’ atom 

from the variable R1 in the amended claims (Exhibit IV) as 

on record. Hence, the compound(s) covered under the 

Markush structure of Formula I or Formula IA, wherein R1 is 

hydrogen and provided in the examples (shown below) as 

antiviral agents now stand invalid.  
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It is further submitted that the activity data of the compounds 

disclosed in the table on page 115, example 56 of the impugned 

patent application against Norovirus and SARS Coronavirus 

cannot be considered since said compounds are being 

disclaimed by virtue of deletion of the variable ‘R1’ as ‘H’ atom in 

the amended claims on record. Similarly, the anti-viral activity 

shown for the disclaimed compounds in the as filed complete 

specification of the impugned patent application is null and void 

for the reason given above.  

 

The Opponent further submits that the alleged Applicant has 

failed to demonstrate enhanced anti-viral efficacy in the as 

filed complete specification of the impugned patent 
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application for the known ‘Molnupiravir’  covered under the 

Markush structure of Formula (I) and Formula (IA) in claims 

1 and 12 (Exhibit IV) respectively.  

 

The Opponent states that WO’920 (Exhibit V) and WO’771 

(Exhibit VI) display not only prior knowledge and obviousness 

but also that the compound(s) covered under Markush are 

known compound and what is claimed in the present application 

is merely a derivative of the known compound(s). There is no 

claim as to any significant enhancement of therapeutic efficacy, 

and hence the impugned Indian Patent Application ought to be 

rejected in toto under Section 3(d) of the Patents Act, 1970. 

 
8.3.3   The Opponent submits that the impugned 

claims 1 to 14 (as amended) fall within the ambit of 

section 3(e) and hence are not patentable.  

 
The Opponent submits that the alleged Applicant has failed to 

demonstrate the synergy of the pharmaceutical composition 

containing the compounds covered under the Markush  

structure in the amended claims (Exhibit IV). Hence, the 

provision of section 3(e) of the Patents Act is also attracted, as 

the complete specification and the claims in the impugned 

patent application are obtained by a mere admixture resulting 
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only in the aggregation of the properties of the component 

thereof or a process of producing the substance. There is no 

synergism in the present patent application and it ought to be 

rejected.  

 
In view of the foregoing teachings and the disclosures in the 

prior art documents (Exhibit V, Exhibit VI and Exhibit VII) 

annexed hereto, the Opponent submits that alleged invention 

claimed in the impugned claims (as amended-Exhibit IV) of the 

impugned Patent Application no. IN201717025098 are prior 

known, prior disclosed is a mere discovery of the known 

compounds with no significant improvement in the properties 

with regards to efficacy as anti-viral agents. Hence, the 

impugned claims are not a patentable invention within the 

meaning of the (Indian) Patents Act, 1970. As such, the 

impugned Indian Patent Application No. IN201717025098 is 

liable to be rejected under Section 25(1)(f) read with Section 

2(l)(j), section 2(1)(ja), Section 3(d) and Section 3(e) of the Patents 

Act. 1970. 

 

9. Insufficiency of Disclosure - Section 25(1)(g) read with 

section 10(4)(c).  
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The Opponent submits that the complete specification of the 

impugned patent application contains a plurality of possibilities 

and no similarity or clarity as to what exactly is claimed. 

It is further submitted that the alleged Applicant has failed to 

describe the plethora of compounds covered under the Markush 

structure of the impugned claims 1 to 14 and the anti-viral 

activity in the as filed complete specification.  It is submitted 

that the impugned claims are not sufficiently enabled by way of 

description as per the requirement of section 25(1)(g) read with 

section 10(4)(c) of the Patent Act, 1970. 

 
It is therefore, respectfully concluded, that the amended Claims 

1 to 14 (amended on September 20, 2020-Exhibit IV) of the 

impugned Patent Application No. IN201717025098 are not 

patentable and opposed under Section 25(1)(b), Section 25(1)(e), 

Section 25 (1)(f) read with Section 2(1)(j), Section 2(l)(ja) and 

Section 3(d), Section 3(e) and Section 25(1)(g) read with section 

10(4)(c) of the Patents Act, 1970 being anticipated, non-

inventive, frivolous, prior known, prior disclosed in the art and 

obvious to a person skilled in the art. 

 

The Opponent requests that the impugned patent Application 

No. IN201717025098 should be rejected outright and in toto. The 

Claims (as amended) recited in the impugned specification and 
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the specification as a whole is not patentable being obvious and 

lacking in novelty, in the light of the disclosures made in the 

prior art documents annexed hereto. 

 
10. Prayers: 

Having established non-patentability of the impugned invention 

and having adduced supporting evidence for each of the above 

grounds of  Opposition, Opponent prays for the following reliefs: 

(i) That the Patent Application No. IN201717025098 filed 

by the Applicant be rejected in toto and the grant of 

Patent to the Applicant is refused; 

(ii) That the Opponent be granted a hearing under section 

25(1) read with Rule 55(1) and the Opponent be 

informed immediately of any response filed by the 

Applicant to this Opposition; 

(iii) That the Opponent be provided the Reply Statement 

along with evidence, if any, filed by the Patent Applicant 

under Rule 55(4); 

(iv) That the Opponent be granted leave to file further 

arguments and evidence (rejoinder) against the impugned 

application of the Applicant; 

(v) That the Opponent be allowed to oppose with documents 

and further evidence any amendments or changes that 
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the Applicant may make to the Complete Specifications or 

claims; 

(vi) For costs; 

(vii) Such other and further relief/s be granted to the 

Opponent, as the Ld. Controller may deem fit in the facts 

and circumstances of this case. 

 

All communications relating to these proceedings may be 

sent to the following address in India:- 

 

GNANlex Associates LLP 

335, 3rd Floor, V-Mall, Gayatri Nagar, 

Asha Nagar, Kandivali East, Mumbai-400101 

Maharashtra, India 

E-mail address: ipr@gnanlex.net 

 
Dated this 22nd Day of March, 2021 

 

 

Dr. P. Aruna Sree 

(Regn.No.: IN/PA 998) 

                                               GNANLex Associates LLP 

                                                       (Agent for the Opponent)  

To, 

The Controller of Patents 

The Patent Office, Delhi.  

mailto:ipr@gnanlex.net
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FORM 2 
THE PATENTS ACT, 1970 

(39 of 1970) 
& 

THE PATENTS RULES, 2003 
COMPLETE SPECIFICATION 

(See Section 10; rule 13) 
 

 
 
 
 
 

“N4-HYDROXYCYTIDINE AND DERIVATIVES AND ANTI-VIRAL USES RELATED 
THERETO”   

 
 
 
 

 
 
 
 
 

 
 

EMORY UNIVERSITY of the address: 1599 Clifton Road, Atlanta, GA 30322, United 
States of America; Nationality: United States of America. 

 
 

 
 
 
 
 
 

 
 
 
 
The following specification particularly describes the invention and the manner in which it 

is to be performed: 
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To 
The Controller of Patents,  
The Patent Office, India 
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ABSTRACT 
 

This disclosure relates to N4-hydroxycytidine derivatives, compositions, and methods related thereto. In 

certain embodiments, the disclosure relates to the treatment and prophylaxis of viral infections. 
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We Claim: 
 
1.  A pharmaceutical composition comprising a pharmaceutically acceptable excipient and a 
compound having Formula I 

 
Formula I, 

 or salt thereof, wherein 
Q is O, -O(C=O)-, -O(C=O)V-, or NR7; 
V is O, NH, NR7, CH2, or CHR7; 
W is O; 
X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 
Y is CR”; 
Z is CR”; 
each R” is independently selected from is H, D, F, Cl, Br, I, CH3, CD3, CF3, C1-22alkyl, acyl, C2-

22alkenyl, C2-22alkynyl, hydroxyl, formyl or SCH3; 
R1 is  
 

, , , ,

,  , ,

, , 
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,  

P

Y1

O

O

H
N

O

O
R10

R12

P

Y1

Y2

, , , 

, , , , , , 

, , , , , 

, , , , , 

, , alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, 
carboxy, carbamoyl, carbanoyl, esteryl, alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, or phosphoramidylwherein R1 is optionally substituted with one or more, the same or different, 
R20; 

Y1 is O or S;  
Y2 is OH, OR12, OAlkyl, or BH3-M+; 
Y3 is OH or BH3-M+; 
R2  is hydrogenor hydroxy; 
R3 is hydrogen, hydroxy, (C1-C22)alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, 

carboxy, carbamoyl, , (C1-C22)alkoxy, (C1-C22)alkylthio, , (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-
C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 
halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-
C22)alkylthio,(C1-C22)alkylamino, ((C1-C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R5 is hydrogen, hydroxy, or halogen;  
R6 is hydrogen, hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl, ethynyl, allenyl, halogen, nitro, cyano, 

amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-
C12)aryl,orheterocyclyl;  

each R7 is independently selected from absent, hydrogen, -(C=O)Oalkyl(C1-C22),  -(C=O)alkyl(C1-
C22), -(C=O)NHalkyl(C1-C22), -(C=O)N-dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-
C22)alkyl, halogen, nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-
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C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein each R7 is optionally substituted 
with one or more, the same or different, R20;  

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, benzyloxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R8 is optionally substituted with 
one or more, the same or different, R20;  

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, nitro, cyano, hydroxy, amino, 
mercapto, formyl, carboxy, carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, 
((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted with one or more, the same or different, R20;  

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, isopropyl, cyclopentyl, cyclohexyl, 
butyl, pentyl, hexyl, neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 
(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 
optionally substituted with one or more, the same or different, R20;  

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, nitro, cyano, hydroxy, amino, mercapto, 
formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R11 is optionally substituted with one or more, the same or different, R20;  

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-naphthyl, 2-naphthyl,aromatic, 
heteroaromatic, 4-substituted phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, naphthyl, or 
heterocyclyl, wherein R12 is optionally substituted with one or more, the same or different, R20;  

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 
(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R13 is optionally substituted with one or more, the 
same or different, R20;  

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C12-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R14 is optionally substituted with one or more, the 
same or different, R20;  

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, hydroxy, 
amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and  

wherein the lipid comprises a C6-22 alkyl, (C1-C22)alkoxy, polyethylene glycol, or (C6-C12)aryl 
substituted with an (C1-C22)alkyl group,  

heterocyclylis acarbocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or sulfur, 
and  

heteroaromatic is an aromatic heterocyclylcomprising 1-4 heteroatoms selected from nitrogen, 
oxygen, or sulfur and at least 1 carbon atom.  
 
2.  The pharmaceutical composition of claim 1, wherein Q-R7 is OH. 
 
3.  The pharmaceutical composition of claim 1, wherein R1 is 
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 , 
R8 is hydrogen, hydroxy, or benzyloxy, and 
R9 is (C6-C22)alkyl. 

 
4.  A pharmaceutical composition comprising a pharmaceutically acceptable excipient and a 
compound of formula IB, 

 
Formula IB, 

or salts thereof, wherein 
V is absent, O, NH, NR15, S, CH2, or CHR15; 
X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 
Y is H, D, F, Cl, Br, I, CH3, CD3, CF3, (C1-C6)alkyl, acyl, (C2-C6)alkenyl, (C2-C6)alkynyl, 

hydroxyl, formyl or SCH3; 
R1 is  

, , , ,

,  , ,

P
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, , , , , , 

, , , , , 

, , , , , 

, , alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, 
carboxy, carbamoyl, carbanoyl, esteryl, alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, or phosphoramidyl,wherein R1 is optionally substituted with one or more, the same or 
different, R20; 

Y1 is O or S;  
Y2 is OH, OR12, OAlkyl, or BH3-M+; 
Y3 is OH or BH3-M+; 
R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 

halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, , (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, , (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R5 is hydrogen, hydroxy, or halogen;  
R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 

hydroxy, benzyloxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R8 is optionally substituted with 
one or more, the same or different, R20;  

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, nitro, cyano, hydroxy, amino, 
mercapto, formyl, carboxy, carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, 
((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted with one or more, the same or different, R20;  

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, isopropyl, cyclopentyl, cyclohexyl, 
butyl, pentyl, hexyl, neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 
(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 
optionally substituted with one or more, the same or different, R20;  
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R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, nitro, cyano, hydroxy, amino, mercapto, 
formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R11 is optionally substituted with one or more, the same or different, R20;  

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-naphthyl, 2-naphthyl,aromatic, 
heteroaromatic, 4-substituted phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, naphthyl, or 
heterocyclyl, wherein R12 is optionally substituted with one or more, the same or different, R20;  

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 
(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R13 is optionally substituted with one or more, the 
same or different, R20;  

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C12-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R14 is optionally substituted with one or more, the 
same or different, R20; 

R15 is hydrogen, Lipid, -(C=O)Oalkyl(C1-C22),  -(C=O)alkyl(C1-C22), -(C=O)NHalkyl(C1-C22),  -
(C=O)N-dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl,  halogen, nitro, cyano, 
amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R15 is optionally substituted with one or more, the same or different, R20;   

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, hydroxy, 
amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and  

wherein the lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, polyethylene glycol, or (C6-C12)aryl 
substituted with an alkyl group,  

heterocyclylis acarbocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or sulfur, 
and  

heteroaromatic is an aromatic heterocyclylcomprising 1-4 heteroatoms selected from nitrogen, 
oxygen, or sulfur and at least 1 carbon atom.  
 
5.   The composition of claim 3, wherein the compound is selected from: 

1-(3,4-dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-4-((nonanoyloxy)amino)pyrimidin-
2-one, 

1-(3,4-dihydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-4-
((((heptyloxy)carbonyl)oxy)amino)pyrimidin-2-one, and 

isopropyl(((3,4-dihydroxy-5-(4-(hydroxyamino)-2-oxopyrimidin-1(2H)-yl)tetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)alaninate. 
 

6. A pharmaceutical composition comprising a pharmaceutically acceptable excipient and a 
compound of Formula IC, 
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Formula IC, 

or salts thereof, wherein 
X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 
Y is H, D, F, Cl, Br, I, CH3, CD3, CF3, alkyl, acyl, alkenyl, alkynyl, hydroxyl, formyl or SCH3; 
R1 is hydrogen, monophosphate, diphosphate, triphosphate,  
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, , , , , 

, , alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, 
carboxy, carbamoyl, carbanoyl, esteryl, alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, or phosphoramidyl, or wherein R1 is optionally substituted with one or more, the same or 
different, R20; 

Y1 is O or S;  
Y2 is OH, OR12, OAlkyl, or BH3-M+; 
Y3 is OH or BH3-M+; 
R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 

halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-
C22)alkylthio,(C1-C22)alkylamino, ((C1-C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R5 is hydrogen, hydroxy, or halogen; 
R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 

hydroxy, benzyloxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R8 is optionally substituted with 
one or more, the same or different, R20;  

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, nitro, cyano, hydroxy, amino, 
mercapto, formyl, carboxy, carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, 
((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted with one or more, the same or different, R20;  

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, isopropyl, cyclopentyl, cyclohexyl, 
butyl, pentyl, hexyl, neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 
(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 
optionally substituted with one or more, the same or different, R20;  

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, nitro, cyano, hydroxy, amino, mercapto, 
formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R11 is optionally substituted with one or more, the same or different, R20;  

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-naphthyl, 2-naphthyl,aromatic, 
heteroaromatic, 4-substituted phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, naphthyl, or 
heterocyclyl, wherein R12 is optionally substituted with one or more, the same or different, R20;  

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 
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(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R13 is optionally substituted with one or more, the 
same or different, R20;  

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C12-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R14 is optionally substituted with one or more, the 
same or different, R20; 

R15 is hydrogen, Lipid, -(C=O)Oalkyl(C1-C22),  -(C=O)alkyl(C1-C22), -(C=O)NHalkyl(C1-C22),  -
(C=O)N-dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl,  halogen, nitro, cyano, 
amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R15 is optionally substituted with one or more, the same or different, R20;   

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, hydroxy, 
amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and  

wherein the lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, polyethylene glycol, or (C6-C12)aryl 
substituted with an alkyl group,  

heterocyclylis acarbocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or sulfur, 
and  

heteroaromatic is an aromatic heterocyclylcomprising 1-4 heteroatoms selected from nitrogen, 
oxygen, or sulfur and at least 1 carbon atom. 
 
7. A pharmaceutical composition comprising a pharmaceutically acceptable excipient and a 
compound of Formula ID, 

 
Formula ID, 

or salt thereof, wherein 
W is CH2, NH, S or O; 
X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 
Y is N or CR”; 
Z is N or CR”; 
each R” is independently selected from is H, D, F, Cl, Br, I, CH3, CD3, CF3, alkyl, acyl, alkenyl, 

alkynyl, hydroxyl, formyl or SCH3; 
R1 is hydrogen, monophosphate, diphosphate, triphosphate,  
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, , , , , alkyl, halogen, nitro, 
cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, carbanoyl, esteryl, alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 
(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, or phosphoramidyl, or wherein R1 is optionally substituted 
with one or more, the same or different, R20; 

Y1 is O or S;  
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Y2 is OH, OR12, OAlkyl, or BH3-M+; 
Y3 is OH or BH3-M+; 
R2  is hydrogenor hydroxy; 
R3 is hydrogen, hydroxy, alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 

carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, 
carbocyclyl, aryl, or heterocyclyl; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 
halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-
C22)alkylthio,(C1-C22)alkylamino, ((C1-C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R5 is hydrogen, hydroxy, or halogen;  
R6 is hydrogen, hydroxy, alkoxy, alkyl, ethynyl, allenyl, halogen, nitro, cyano, amino, mercapto, 

formyl, carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, 
arylsulfonyl, carbocyclyl, aryl, or heterocyclyl;  

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, benzyloxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R8 is optionally substituted with 
one or more, the same or different, R20;  

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, nitro, cyano, hydroxy, amino, 
mercapto, formyl, carboxy, carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, 
((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted with one or more, the same or different, R20;  

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, isopropyl, cyclopentyl, cyclohexyl, 
butyl, pentyl, hexyl, neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 
(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 
optionally substituted with one or more, the same or different, R20;  

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, nitro, cyano, hydroxy, amino, mercapto, 
formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R11 is optionally substituted with one or more, the same or different, R20;  

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-naphthyl, 2-naphthyl,aromatic, 
heteroaromatic, 4-substituted phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, naphthyl, or 
heterocyclyl, wherein R12 is optionally substituted with one or more, the same or different, R20;  

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 
(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R13 is optionally substituted with one or more, the 
same or different, R20;  

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C12-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R14 is optionally substituted with one or more, the 
same or different, R20; 

R15 is hydrogen, -(C=O)Oalkyl(C1-C22),  -(C=O)alkyl(C1-C22), -(C=O)NHalkyl(C1-C22),  -(C=O)N-
dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl,  halogen, nitro, cyano, amino, 
mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-
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C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, 
wherein R15 is optionally substituted with one or more, the same or different, R20;  

R15’ is hydrogen, -(C=O)Oalkyl(C1-C22),  -(C=O)alkyl(C1-C22), -(C=O)NHalkyl(C1-C22),  -(C=O)N-
dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl,  halogen, nitro, cyano, amino, 
mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-
C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl;   

R15 and R15’ can form a ring that is optionally substituted with one or more, the same or different, 
R20; 

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, hydroxy, 
amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and  

wherein the lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, polyethylene glycol, or (C6-C12)aryl 
substituted with an (C1-C22)alkyl group 

heterocyclylis acarbocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or sulfur, 
and  

heteroaromatic is an aromatic heterocyclylcomprising 1-4 heteroatoms selected from nitrogen, 
oxygen, or sulfur and at least 1 carbon atom.  

 
8. A pharmaceutical composition comprising a pharmaceutically acceptable excipient and a 
compound of Formula IE, 

 
Formula IE, 

or salt thereof, wherein 
Q is O, -O(C=O)-, -O(C=O)Lipid, -O(C=O)V-, NH, or NR7; 
V is O, NH, NR7, S, CH2, or CHR7; 
W is CH2, NH, S or O; 
X is CH2,CHMe, CMe2, CHF, CF2, or CD2; 
Y is N or CR”; 
Z is N or CR”; 
each R” is independently selected from is H, D, F, Cl, Br, I, CH3, CD3, CF3, alkyl, acyl, alkenyl, 

alkynyl, hydroxyl, formyl or SCH3; 
R2  is hydrogen, alkyl, alkenyl, alkynyl, ethynyl, fluoromethyl, difluoromethyl, trifluoromethyl, 

chloromethyl, hydroxymethyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 
alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, 
azido, or heterocyclyl; 

R3 is hydrogen, hydroxy, alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, 
carbocyclyl, aryl, or heterocyclyl; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 
halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-
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C22)alkylthio,(C1-C22)alkylamino, ((C1-C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R5 is hydrogen, hydroxy, alkoxy, alkyl, alkenyl, alkynyl, ethynyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, hydroxymethyl, allenyl, halogen, nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, 
alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, 
or heterocyclyl;  

R6 is hydrogen, hydroxy, alkoxy, alkyl, ethynyl, allenyl, halogen, nitro, cyano, amino, mercapto, 
formyl, carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, 
arylsulfonyl, carbocyclyl, aryl, or heterocyclyl;  

each R7 is independently selected from absent, hydrogen, -(C=O)Oalkyl,  -(C=O)alkyl, -
(C=O)NHalkyl,  -(C=O)N-dialkyl, -(C=O)Salkyl, hydroxy, alkoxy, alkyl, higher alkyl, (C6-C16)alkyl, (C6-
C22)alkyl,  halogen, nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio, 
alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or heterocyclyl, wherein 
each R7 is optionally substituted with one or more, the same or different, R20;  

R15 is hydrogen, -(C=O)Oalkyl(C1-C22),  -(C=O)alkyl(C1-C22), -(C=O)NHalkyl(C1-C22),  -(C=O)N-
dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl,  halogen, nitro, cyano, amino, 
mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-
C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, 
wherein R15 is optionally substituted with one or more, the same or different, R20;  

R15’ is hydrogen, -(C=O)Oalkyl(C1-C22),  -(C=O)alkyl(C1-C22), -(C=O)NHalkyl(C1-C22),  -(C=O)N-
dialkyl(C1-C22), -(C=O)Salkyl(C1-C22), hydroxy, (C1-C22)alkoxy, (C1-C22)alkyl,  halogen, nitro, cyano, amino, 
mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-
C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl;   

R15 and R15’ can form a ring that is optionally substituted with one or more, the same or different, 
R20; 

If Q = -O(C=O)V- and V = NR7 then the R7s can together form a ring that is optionally substituted 
with one or more, the same or different, R20; 

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, hydroxy, 
amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and  

wherein lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, polyethylene glycol, or (C6-C12)aryl substituted 
with an (C1-C22)alkyl group, 

heterocyclylis acarbocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or sulfur, 
and  

heteroaromatic is an aromatic heterocyclylcomprising 1-4 heteroatoms selected from nitrogen, 
oxygen, or sulfur and at least 1 carbon atom.  
 
9. A pharmaceutical composition comprising a pharmaceutically acceptable excipient anda compound 
of Formula II, 

 
Formula II, 
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 or salt thereof, wherein 
Q is O, -O(C=O)-, -O(C=O)Lipid, -O(C=O)V-, NH, or NR7; 
V is O, NH, NR7, S, CH2, or CHR7; 
W is CH2, NH, S or O; 
X is CH2 or O; 
Y is N or CR”; 
Z is N or CR”; 
each R” is independently selected from is H, D, F, Cl, Br, I, CH3, CD3, CF3, alkyl, acyl, alkenyl, 

alkynyl, hydroxyl, formyl or SCH3; 
R1 is monophosphate, diphosphate, triphosphate,  
 

, , , ,

,  , ,

P

Y1

O
OOR9

O

OR9

O , , 

,  , , , 

, , , , 

, , , , , , 
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, , , , 

, , , , ; 
Y1 is O or S;  
Y2 is OH, OR12, OAlkyl, or BH3-M+; 
Y3 is OH or BH3-M+; 
R2  is hydrogen, alkyl, alkenyl, alkynyl, ethynyl, fluoromethyl, difluoromethyl, trifluoromethyl, 

chloromethyl, hydroxymethyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, 
alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, 
azido, or heterocyclyl; 

R3 is hydrogen, hydroxy, alkyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, 
carbocyclyl, aryl, or heterocyclyl; 

R4 is hydrogen, hydroxy,(C1-C22)alkyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 
halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-
C22)alkylthio,(C1-C22)alkylamino, ((C1-C22)alkyl)2amino,(C1-C22)alkylsulfinyl,(C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; 

R5 is hydrogen, hydroxy, alkoxy, alkyl, alkenyl, alkynyl, ethynyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, hydroxymethyl, allenyl, halogen, nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, 
alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, 
or heterocyclyl;  

R6 is hydrogen, hydroxy, alkoxy, alkyl, ethynyl, allenyl, halogen, nitro, cyano, amino, mercapto, 
formyl, carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio, alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, 
arylsulfonyl, carbocyclyl, aryl, or heterocyclyl;  

each R7 is independently selected from absent, hydrogen, -(C=O)Oalkyl,  -(C=O)alkyl, -
(C=O)NHalkyl,  -(C=O)N-dialkyl, -(C=O)Salkyl, hydroxy, alkoxy, alkyl, higher alkyl, (C6-C16)alkyl, (C6-
C22)alkyl,  halogen, nitro, cyano, amino, mercapto, formyl, carboxy, carbamoyl, alkoxy, (C1-C22)alkylthio, 
alkylamino, (alkyl)2amino, alkylsulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclyl, aryl, or heterocyclyl, wherein 
each R7 is optionally substituted with one or more, the same or different, R20;  

R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, benzyloxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R8 is optionally substituted with 
one or more, the same or different, R20;  

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, nitro, cyano, hydroxy, amino, 
mercapto, formyl, carboxy, carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, 
((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted with one or more, the same or different, R20;  

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, isopropyl, cyclopentyl, cyclohexyl, 
butyl, pentyl, hexyl, neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
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carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 
(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 
optionally substituted with one or more, the same or different, R20;  

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, nitro, cyano, hydroxy, amino, mercapto, 
formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R11 is optionally substituted with one or more, the same or different, R20;  

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-naphthyl, 2-naphthyl,aromatic, 
heteroaromatic, 4-substituted phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, naphthyl, or 
heterocyclyl, wherein R12 is optionally substituted with one or more, the same or different, R20;  

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 
(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R13 is optionally substituted with one or more, the 
same or different, R20;  

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C12-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R14 is optionally substituted with one or more, the 
same or different, R20; 

If Q = -O(C=O)V- and V = NR7 then the R7s can together form a ring that is optionally substituted 
with one or more, the same or different, R20;  

R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, hydroxy, 
amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and  

wherein lipid comprises a C6-22 alkyl, (C6-C22)alkoxy, polyethylene glycol, or (C6-C12)aryl substituted 
with an (C1-C22)alkyl group, 

heterocyclylis acarbocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or sulfur, 
and  

heteroaromatic is an aromatic heterocyclylcomprising 1-4 heteroatoms selected from nitrogen, 
oxygen, or sulfur and at least 1 carbon atom. 
 
10.   The pharmaceutical composition of claim 1,further comprising a propellant.  
 
11.  The pharmaceutical composition of claim 10, wherein the propellant is compressed air, ethanol, 
nitrogen, carbon dioxide, nitrous oxide, hydrofluoroalkanes (HFA), 1,1,1,2,-tetrafluoroethane, 1,1,1,2,3,3,3-
heptafluoropropane or combinations thereof.  
 
 
12.  The composition of claim 1, wherein the compound has a structure according to Formula IA 
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Formula IA, 

 or salt thereof, wherein 
R7 is H, 
X is CH2, CHMe, CMe2, CHF, CF2, or CD2; 
Y is independently selected from is H, D, F, Cl, Br, I, CH3, CD3, CF3, alkyl, acyl, alkenyl, alkynyl, 

hydroxyl, formyl or SCH3; 
R1 is  

, , , ,

,  , ,

, , ,  ,  

, , , , , , 

, , , , , 
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, , amino, mercapto, formyl, carboxy, carbanoyl, esteryl, alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, or phosphoramidyl, wherein R1 is 
optionally substituted with one or more, the same or different, R20, Y1 is O or S;  

Y2 is OH, OR12, OAlkyl, or BH3-M+; 
Y3 is OH or BH3-M+; 
R4 is hydrogen, hydroxy, (C1-C22)alkyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, 

halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R4 is optionally substituted with 
one or more, the same or different, R20; 

R5 is hydrogen, hydroxy, or halogen;  
R8 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 

hydroxy, benzyloxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-
C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-
C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R8 is optionally substituted with 
one or more, the same or different, R20;  

R9 is hydrogen, methyl, ethyl, tert-butyl, (C1-C22)alkyl, halogen, nitro, cyano, hydroxy, amino, 
mercapto, formyl, carboxy, carbamoyl, cycloalkyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, 
((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, 
(C6-C12)aryl,orheterocyclyl, wherein R9 is optionally substituted with one or more, the same or different, R20;  

R10 is hydrogen, (C1-C22)alkyl, cycloalkyl, lipid, methyl, ethyl, isopropyl, cyclopentyl, cyclohexyl, 
butyl, pentyl, hexyl, neopentyl, benzyl, halogen, nitro, cyano, hydroxy, amino, mercapto, formyl, carboxy, 
carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, 
(C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl,orheterocyclyl, wherein R10 is 
optionally substituted with one or more, the same or different, R20;  

R11 is hydrogen, deuterium, (C1-C22)alkyl, methyl, halogen, nitro, cyano, hydroxy, amino, mercapto, 
formyl, carboxy, carbamoyl, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-C22)alkylamino, ((C1-C22)alkyl)2amino, 
(C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-C6)carbocyclyl, (C6-C12)aryl, or 
heterocyclyl, wherein R11 is optionally substituted with one or more, the same or different, R20;  

R12 is hydrogen, (C1-C22)alkyl, (C6-C12)aryl, phenyl, 1-naphthyl, 2-naphthyl, aromatic, 
heteroaromatic, 4-substituted phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, naphthyl, or 
heterocyclyl, wherein R12 is optionally substituted with one or more, the same or different, R20;  

R13 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, 
(C3-C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R13 is optionally substituted with one or more, the 
same or different, R20;  

R14 is hydrogen, deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C12-C22)alkynyl, halogen, nitro, cyano, 
hydroxy, amino, amido, mercapto, formyl, carboxy, carbamoyl, lipid, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, 
(C1-C22)alkylamino, ((C1-C22)alkyl)2amino, alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl, wherein R14 is optionally substituted with one or more, the 
same or different, R20;  
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R20 is deuterium, (C1-C22)alkyl, (C2-C22)alkenyl, (C2-C22)alkynyl, halogen, nitro, cyano, hydroxy, 
amino, amido, mercapto, formyl, carboxy, carbamoyl, azido, (C1-C22)alkoxy, (C1-C22)alkylthio, (C1-
C22)alkylamino, ((C1-C22)alkyl)2amino, (C1-C22)alkylsulfinyl, (C1-C22)alkylsulfonyl, (C6-C12)arylsulfonyl, (C3-
C6)carbocyclyl, (C6-C12)aryl, or heterocyclyl; and  

wherein the lipid comprises a C6-22 alkyl, (C1-C22)alkoxy, polyethylene glycol, or (C6-C12)aryl 
substituted with an (C1-C22)alkyl group,  

heterocyclylis acarbocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or sulfur, 
and  
heteroaromatic is an aromatic heterocyclylcomprising 1-4 heteroatoms selected from nitrogen, oxygen, or 
sulfur and at least 1 carbon atom 
 
 
13.  The composition of claim 1, wherein R4 is hydrogen, hydroxy, alkyl, halogen, or fluoro.  
 
14.  The composition of claim 1, wherein R5 is hydrogen, hydroxy, alkoxy, alkyl, methyl, ethynyl, or 
allenyl.  
 

 
Dated this 14th day of July, 2017 

                                        

        Sharad  Vadehra (IN/PA-232) 

                                   of KAN AND KRISHME 

             Agent for the Applicant 

 

To, 

The Controller of Patents 

The Patent Office, India 
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NOVELACYLATING REAGENTS 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application claims the benefit of priority from 
U.S. provisional patent application No. 60/425,893 filed 
Nov. 12, 2002, the contents of which are incorporated herein 
by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to novel acylating 
reagents. Specifically, the invention provides Such reagents 
for preparing, interalia activated polymer linkers for various 
biologically active compounds made with the activated 
polymers. 

BACKGROUND OF THE INVENTION 

0.003 PEGylation has been shown as an important way to 
improve various properties of biologically active materials 
Such as polypeptides, enzymes and Small molecules Such as 
camptothecin or paclitaxel. Typically, attachment of one or 
more strands of polyethylene glycol (hereinafter PEG) to a 
biologically active target has been shown to increase the 
Solubility of the target, increase the circulating life of the 
target in Vivo, and decrease the immunogenicity of the 
target. Initially, Davis et al. in U.S. Pat. No. 4,179,337 
disclosed conjugating PEG to polypeptides, Such as 
enzymes and insulin. In order to facilitate attachment of the 
polymer to the target, Davis et al. described attaching 
Specific functional groups to a terminal of the linear PEG. 
Such reactions are generally referred to as activation reac 
tions and they are the key to linking the PEG to the target. 
Early PEGylation reactions almost exclusively focused on 
linking the polymer to an epsilon amino group of a lysine 
found on the target polypeptide, etc. 
0004 Over the years, various improvements to PEG 
technology have been offered to expand its utility. One of the 
early forms of activated PEG used in the art was cyanuric 
chloride-activated PEG. While many demonstrated that this 
type of activated PEG could be used to make conjugates, it 
was found to Suffer from drawbacks associated with its 
hapten (toxic) degradation products. Zalipsky, in commonly 
assigned U.S. Pat. No. 5,112,614, disclosed formation of 
Succinimidyl carbonate activated PEG's using phosgene. 
The activated PEG, often referred to as SC-PEG, was 
designed to form carbamate (urethane) linkages with epsilon 
amino groups of proteins, enzymes and the like without 
forming toxic degradation products. 
0005 Greenwald et al. have disclosed several improve 
ments in PEG technology. For example, commonly-assigned 
U.S. Pat. No. 5,349,001 discloses cyclic imide thione 
activated PEG's which have improved hydrolytic stability. 
U.S. Pat. No. 6,113,906 discloses branched PEG derivatives 
which employ a wide variety of leaving groups as a means 
of increasing polymer loading while minimizing the points 
of attachment. 

0006 More recently, Greenwald et al. have disclosed 
multipart prodrug platforms for releasably attaching higher 
molecular weight PEG's (i.e. >20,000) to amino and 
hydroxyl-containing Small molecules. After administration 
to a patient, the polymer portion hydrolyzes at a predeter 
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mined rate due to the inclusion of preselected bifunctional 
linkers. Once the polymer portion has been hydrolyzed, a 
cyclization reaction is initiated or triggered which thereafter 
rapidly releases the parent compound. See, U.S. Pat. No. 
6,180,095 which discloses benzyl elimination (BE) systems 
and U.S. Pat. Nos. 5,965,119 and 6,303,569 which each 
disclose prodrug Systems containing trimethyl lock triggerS. 

0007 As an outgrowth of the foregoing, there has been 
interest in developing improvements in preparing the acti 
vated forms of PEG. U.S. Pat. No. 5,281,698 to Nitecki, for 
example, discloses the use of disuccinimidyl carbonate as an 
acylating agent for preparing activated Succinimidyl carbon 
ate activated PEG's. Although some artisans believe that this 
method has advantages over the phosgene-based Systems, 
further improvements have been Sought. Traditional acylat 
ing reagents continue to produce low yields and poor quality 
products. The present invention provides an alternative to 
the foregoing and therefore provides a Solution to these 
Shortcomings. 

SUMMARY OF THE INVENTION 

0008. In one aspect of the present invention, acylating 
agents corresponding to formula (I) are provided: 

(I) 

Zi-Y-C-Y-Z 

0009 wherein: 

0010 Y are independently O, S or NR; 

0011 Z, and Z are independently selected substi 
tuted or unsubstituted aromatic hydrocarbons Such as 
benzene or napthalene or Substituted or unsubstituted 
heterocyclic aromatic groupS. Such as pyridine, and 
which contain and aldehyde or protecting group; and 

0012 R is selected from the group consisting of hydro 
gen, Ce alkyls, C-2 branched alkyls, Cs cycloalkyls, 
C. Substituted alkyls, C.s substituted cycloalkyls, aryls, 
Substituted aryls, aralkyls, C. heteroalkyls, Substituted C. 
heteroalkyls, C. alkoxys, phenoxys and C. het 
eroalkoxyS. 

0013 In another aspect of the invention, there are pro 
Vided methods of preparing activated polymers or activated 
Small molecule nucleophiles using the above described 
acylating agents. The methods include reacting a compound 
corresponding to formula (I) with a strong nucleophile, Such 
as a polymer or a Small molecule containing a primary or 
Secondary amine under conditions Sufficient to form a com 
pound of the formula (II): 

(II) 

R-Y-C-Y-Z 

admin
Typewritten Text

admin
Typewritten Text

admin
Typewritten Text
736



US 2004/0171860 A1 

0014) wherein: 
0015 Rs is a residue of the strong nucleophile; 
0016 Y is NRo, O or S; wherein Rio is selected 
from the same group as that which defines R.and all 
other variables are the same as that mentioned with 
regard to Formula (I). 

0.017. Further aspects of the invention include converting 
the polymer-containing compounds of Formula (II) into 
activated polymers, i.e. polymers containing a leaving group 
which is capable of reacting with an amino group found on 
a polypeptide or therapeutic (Small) molecule. Still further 
aspects of the invention include forming polymer conjugates 
containing a drug Such as Vancomycin or a polypeptide with 
the activated polymers formed with the methods and acy 
lating agents described herein. 
0.018 For purposes of the present invention, the term 
“residue” shall be understood to mean that portion of a 
biologically active compound which remains after it has 
undergone a Substitution reaction. 
0.019 For purposes of the present invention, the term 
“polymer containing residue” or “PEG residue' shall each 
be understood to mean that portion of the activated polymer 
or PEG which remains after it has undergone a substitution 
reaction with either a moiety containing leaving group or 
biologically active compound. 
0020 For purposes of the present invention, the term 
“alkyl” shall be understood to include straight, branched, 
Substituted, e.g. halo-, alkoxy-, nitro-, C-12 alkyls, Cas 
cycloalkyls or Substituted cycloalkyls, etc. 
0021 For purposes of the present invention, the term 
“substituted” shall be understood to include adding or 
replacing one or more atoms contained within a functional 
group or compound with one or more different atoms. 
0022. For purposes of the present invention, substituted 
alkyls include carboxyalkyls, aminoalkyls, dialkylaminos, 
hydroxyalkyls and mercaptoalkyls; Substituted alkenyls 
include carboxyalkenyls, aminoalkenyls, dialkenylaminos, 
hydroxyalkenyls and mercaptoalkenyls, Substituted alkynyls 
include carboxyalkynyls, aminoalkynyls, dialkynylaminos, 
hydroxyalkynyls and mercaptoalkynyls, Substituted 
cycloalkyls include moieties Such as 4-chlorocyclohexyl, 
aryls include moieties Such as napthyl; Substituted aryls 
include moieties Such as 3-bromo-phenyl, aralkyls include 
moieties Such as toluyl; heteroalkyls include moieties Such 
as ethylthiophene, Substituted heteroalkyls include moieties 
Such as 3-methoxy-thiophene, alkoxy includes moieties 
Such as methoxy, and phenoxy includes moieties Such as 
3-nitrophenoxy. Halo- shall be understood to include fluoro, 
chloro, iodo and bromo. 
0023 The term “sufficient amounts” for purposes of the 
present invention shall mean an amount which achieves a 
therapeutic effect as Such effect is understood by those of 
ordinary skill in the art. 
0024. The new acylating reagents will react with nucleo 
philes Such as non-antigenic polymers containing at least 
one terminal amine under much milder conditions to give 
purer products in higher yield. This was an unmet need in the 
isolation of non-antigenic polymers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 FIGS. 1-5 describe various reactions set forth in 
the Examples which are employed to Synthesize compounds 
in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

0026. In one preferred embodiment of the invention, 
there are provided compounds of the formula: 

(I) 

Zi-Y-C-Y-Z 

0027 wherein: 

0028 Y are independently O, S or NR; 

0029 Z, and Z are independently selected substi 
tuted or unsubstituted aromatic hydrocarbons Such as 
benzene or napthalene or Substituted or unsubstituted 
heterocyclic aromatic groupS. Such as pyridine con 
taining an aldehyde or protecting group; and 

0030 R is selected from the group consisting of 
hydrogen, Ce alkyls, C-2 branched alkyls, Cas 
cycloalkyls, C. Substituted alkyls, C. Substituted 
cycloalkyls, aryls, Substituted aryls, aralkyls, C. 
heteroalkyls, Substituted C. heteroalkyls, C. 
alkoxys, phenoxys and C. heteroalkoxyS. 

0031 Z, and Z can be the same or different. In 
preferred aspects, Z, is 

R 

R2 and 
Z is 

0032 wherein: 

0033 X and X are independently selected from 
among: 

0034). CHO, 

0035) NO, 

CH 

o CHO -Si- C(CH3)3, 

CH 
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-continued 
R6 

-CHO s 

0036) 
formula: 

and other acetals generally corresponding to the 

W 
O p 
R- CH 

0037 wherein R-2 are Selected from the same group as 
that which defines R and R and R optionally together 
form a heterocyclic group with the other members of the 
acetal group; 

0038) R-7 are independently selected from the 
group consisting of hydrogen, Ce alkyls, Cas 
branched alkyls, Css cycloalkyls, C. Substituted 
alkyls, C. Substituted cycloalkyls, aryls, Substituted 
aryls, aralkyls, C. heteroalkyls, Substituted C. 
heteroalkyls, C. alkoxys, phenoxys and C. het 
eroalkoxys, and 

0039 p is a positive integer, which is preferably 1. 
0040. With regard to other variables which comprise 
formula (I), the following are preferred: Y are each O; 
R, are independently hydrogen or a C- alkyl; X, and X 
are both CHO; and Z is the same as Z. Furthermore, in 
many preferred aspects of the invention, X and X are the 
Same. In other aspects, however, they are different which can 
be advantageous when one of Z, or Z is more hindered. 
0041. There are several ways to prepare compounds 
corresponding to Formula (I). In one preferred method, a 
4-hydroxy substituted or unsubstituted benzaldehyde is 
reacted with an acylating agent Such as triphosgene, diphos 
gene, phosgene or an activated chloroformate Such as 
paranitrophenylchloroformate, in the presence of a base 
such as diisopropylamine (DIEA), triethylamine (TEA), 
dimethylaminopyridine (DMAP), pyridine, etc. 
0042. In still another method, the compounds of formula 
(I) are prepared by first reducing a 4-hydroxy Substituted or 
unsubstituted benzaldehyde with NaBH, NaCNBH or 
other Similar reducing agents in the presence of a protonic 
Solvent Such as methanol or ethanol. Alternatively, LiAlH 
or other similar reducing agents can be used in non-protonic 
solvents such as tetrahydrofuran (THF). After the corre 
sponding alcohol has been formed, it is reacted with a 
protecting group Such as tetrahydropuran (THP), t-butyl 
dimethylsilylchloride, other suitable silyl chlorides such as 
t-butyl-diphenylsilylchloride. This intermediate is then 
reacted with the acylating agent, triphosgene, etc. in the 
presence of a base. 
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0043. A non-limiting list of suitable 4-hydroxy bezalde 
hydes include: 

HO CHO, 

HO CHO, and 

OHC 

0044) 
0045 Typically, 4-hydroxy benzaldehyde is used as the 
bi-functional aromatic compound. Other aromatic com 
pounds useful in the methods of the invention include but are 
not limited to 3-hydroxy benzaldehyde and 3 or 4-hydroxy 
benzyl alcohol. It will be understood by those or ordinary 
skill that the aromatic portions of Such compounds may have 
multiple Substitution and that protection or blocking of 
pivotal functional groups where necessary, will be accom 
plished without undue experimentation. 

Such compounds are available from Aldrich. 

0046 Preferably, the aromatic portions of the compounds 
useful in the methods of the invention are of the general 
formula: 

(Ro)a 

0047 wherein Roo are independently selected from the 
same group which defines R and (a) and (b) are indepen 
dently Zero or one. 

0048. Other preferred aromatic hydrocarbon portions 
include, without limitation 

N N1 N 

ls- s --- s 
r N - - - - 

rs O 
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-continued 

r r 
4. s 4N s 
N N 

le l 

/ and DOO 

on-()--- CHO 

O 

H 
O-C O-C-O 

O 

O 

H 
O-C O-C-O 

O 

CH O 

2-( )- co-i-o-c O-C-O 
CH 

CH O 
H 

co-i-o-c O-C-O 
CH 

CHO. 

CH 
H 

C -o-,-ch and 
CH 
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0049 wherein J is CR or NR; and 

0050 R are independently selected from the 
same group as that which defines R in formula (I) 
e.g., hydrogen, Ce alkyls, etc. Isomers of the five 
and Six-membered rings are also contemplated as 
well as benzo- and dibenzo-systems and their related 
congeners are also contemplated. It will also be 
appreciated by the artisan of ordinary skill that 
aromatic rings can optionally be Substituted with 
hetero-atoms Such as O, S, NR, etc. So long as 
Hockel's rule is obeyed. Furthermore, the aromatic 
or heterocyclic Structures may optionally be Substi 
tuted with halogen(s) and/or side chains as those 
terms are commonly understood in the art. 

0051 Preparation of preferred compounds corresponding 
to Formula (I) are set forth in the Examples. Some preferred 
compounds corresponding to this embodiment include: 

OHC O-C-O CHO, 

e- O C - O s 
O 

t- O C - O s 
O 

CH 
H2 

C -o-,-ch 
CH 
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0.052 In another aspect, the invention provides methods 
of preparing activated polymers or activated Small molecule 
nucleophiles using compounds of Formula (I). The methods 
include 

0053 a) reacting a compound of the formula: 

(I) 

Z-Y-C-Y-Z 

0.054 wherein all variables are as previously defined 
above, with a strong nucleophile, Such as a polymer or a 
Small molecule containing a primary or Secondary amine, 
hydroxyl, thiol, etc. under conditions Sufficient to form a 
compound of the formula (II): 

(II) 

R-Y-C-Y-Z 

0055 wherein: 
0056 Rs is a residue of a strong nucleophile; 

0057 Y is NRO or S; wherein R is selected 
from the same group as that which defines R; 

0.058 Z is a substituted or unsubstituted aromatic 
hydrocarbon or a substituted or unsubstituted het 
erocyclic aromatic group containing an aldehyde or 
protecting group; and 

0059 R is selected from the group consisting of 
hydrogen, C- alkyls, C-2 branched alkyls, Cas 
cycloalkyls, C. Substituted alkyls, C. Substituted 
cycloalkyls, aryls, Substituted aryls, aralkyls, C. 
heteroalkyls, Substituted C. heteroalkyls, C. 
alkoxys, phenoxys and C. heteroalkoxyS. 

0060. The conditions which are sufficient for carrying out 
the above reaction include carrying out the reaction in the 
presence of a Solvent Such as methylene chloride and a base 
Such as DIEA at about room temperature. 

0061 Turning now to compounds of Formula (II), Z is 
preferably 
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0062 wherein: 

0063 X is one of: 

0064) –CHO, 

0065 -NO 

CH 

-CHO-Si-C(CH), 

CH 

-CHO s 

0066 and other acetals as described above, 

0067 R-7 are independently selected from the 
group consisting of hydrogen, Ce alkyls, C-2 
branched alkyls, Css cycloalkyls, C. Substituted 
alkyls, C. Substituted cycloalkyls, aryls, Substituted 
aryls, aralkyls, C. heteroalkyls, Substituted C. 
heteroalkyls, C. alkoxys, phenoxys and C. het 
eroalkoxys, and 

0068 p is a positive integer, such as from about 1 to 
about 10, more preferably 1. 

0069 
is not 

In a still further aspect of the invention, when X 

0070 the compounds of Formula (II) are reduced or 
converted from their respective aldehyde or protecting group 
to provide their corresponding alcohol. 

0071. In yet a further aspect of the invention, with 
compounds of Formula (I) where Z is preferably: 
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0072 wherein: 
0073 X is one of: 
0074 -CHO, NO 

CH 

-CHO-Si-C(CH), -CHO 
O 

CH 

0075) 
0076 X is converted to an alcohol, thereby forming 
a compound of the formula: 

and other acetals as described above 

(III) 
Y1 

Rs-Y-C-Y-Z 

0077 wherein Z is a substituted aromatic hydro 
carbon or a Substituted heterocyclic aromatic group 
Substituted with 

R15 

C OH 

R14 
w 

0078 wherein Rs are independently selected from the 
Same group which defines R and W is a positive integer, 
preferably 1. 
0079 Standard reduction techniques, i.e. treatment with 
NaBH, etc. or deprotection techniques, i.e. using an acid 
Such as acetic acid or hydrochloric acid are employed using 
Standard techniques. Once the alcohol derivative has been 
formed, the polymer derivative of Formula (III) can be 
converted or activated using moieties containing leaving 
groups well known to those of ordinary skill to form 
compounds corresponding to Formula (IV): 

(IV) 
Y1 

R-Y-C-Y-Z 

0080 where Z is a leaving group and all other variables 
are as previously defined. 
0081. A non-limiting list of suitable leaving groups 
which may be employed as Z include groupS. Such as 
without limitation, groupS. Such as N-hydroxySuccinimidyl, 
N-hydroxybenzotriazolyl, halogen, N-hydroxyphthalimidyl, 
p-nitrophenoxy, imidazolyl, thiazolidinyl thione, O-acyl 
ureas, pentafluorophenol or 2,4,6-trichlorophenol. Other 
Suitable leaving groups will be apparent to those of ordinary 
skill. 

0082 For purposes of the present invention, leaving 
groups are to be understood as those groups which are 
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capable of reacting with an amino group (nucleophile) found 
on a target Such as a Small molecule containing an available 
amino group Such as Vancomycin, a polypetide, etc. 
0083. Such leaving groups are attached to the compounds 
of the present invention using Standard coupling reactions. 
For example, a compound of Formula (III) can be reacted 
with disuccinimidyl carbonate (DSC) in the presence of 
pyridine. Other leaving groups can be added in Similar 
fashion e.g. N-hydroxylpthalamidyl groups can be obtained 
by reacting with di-N-hydroxylpthalamidyl carbonate in the 
presence of pyridine. 

0084. In some aspects of the invention, Rs is a non 
polymeric nucleophile containing a primary or Secondary 
amine. For purposes of illustration and not limitiation, Such 
nucleophiles include C alkyl amines, benzyl amines and 
other, aromatic amines, etc. Such Small molecules can be 
used as protecting groups in organic Synthesis or to intro 
duce certain Special functional groups into a molecule Such 
as a carbamate linkage. 
0085. In other preferred aspects, Rs includes a polymer 
residue which is preferably water Soluble at room tempera 
ture and is preferably Substantially non-antigenic. A non 
limiting list of Such polymers include polyalkylene oxides, 
including homopolymerS Such as polyethylene glycol (PEG) 
(most preferred) or polypropylene glycols, polyoxyethyl 
enated polyols, copolymers thereof and block copolymers 
thereof, provided that the water solubility of the block 
copolymers is maintained. In other preferred aspects, Rs. 
further includes a capping group on one terminal of the 
polymer, Such as a C- alkyl, and more preferably a methyl. 
0086 As an example, the PEG residue portion of the 
inventive compositions can be Selected from the non-limit 
ing list: 

0.087 A-O-(CHCHO)- 
0088 A-O-(CH2CH2O)-CHC(O)-O-, 
0089 A-O-(CHCHO)-CHCHNR-, 
0090 A-O-(CH2CH2O)-CHCHS, 
0.091 -O-(CH2CH2O)- 
0092 -O-C(O)CH-O-(CHCHO)- 
CHC(O)-O-, 

0.093 -NRCHCH-O-(CHCHO)- 
CHCHNR- and 

0094) -SCHCH-O-(CH2CH2O)- 
CHCHS-, 

O095 
0096 X is the degree of polymerization; 

wherein 

0097 Rs is selected from the group consisting of 
hydrogen, C- alkyls, C-12 branched alkyls, Cas 
cycloalkyls, C. Substituted alkyls, C. Substituted 
cyloalkyls, aryls Substituted aryls, aralkyls, Chet 
eroalkyls, Substituted C. heteroalkyls, Calkoxy, 
phenoxy and C. heteroalkoxy and A is a capping 
group, preferably methyl. 

0098. For the purpose of the present invention the struc 
ture: 
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0099 wherein X is a positive integer, is referred to as PEG 
throughout the application. The degree of polymerization for 
the polymer (x) can be from about 10 to about 2,300. This 
represents the number of repeating units in the polymer 
chain and is dependent on the molecular weight of the 
polymer. 

0100 Also useful for the polymer portion Rs are 
branched PEG derivatives Such as-those described in com 
monly-assigned U.S. Pat. No. 5,643,575, “star-PEG's" and 
multi-armed PEG's Such as those described in Shearwater 
Corporation's 2001 catalog “Polyethylene Glycol and 
Derivatives for Biomedical Application”. The disclosure of 
each of the foregoing is incorporated herein by reference. 
0101. In certain further aspects, such as when Rs includes 
a polymer, Rs can be functionalized for attachment to a 
bifunctional extender or Spacer group if desired without 
undue experimentation using Standard coupling techniques. 
In Such aspects, a compound of the Formula (IIa) is formed: 

(IIa) 
Y1 

R-L-C-Y- Z2 

0102) wherein: 
0.103 Rs' is a residue of Rs which has undergone a 
Substitution reaction with an activated bifunctional 
linker; 

0104 L is a bifunctional spacer or linking moiety 
and all other variables are as described above. 

0105 For example, Rs can be reacted with L-J wherein 
L, is preferably Selected from among: 

0106 –C(O)CHOCHY-; 
0107 -NHC(CH2)CHY-; 
0108) –C(O)CHCHY-; 
01.09 –C(O)CHY-; 
0110 -NHCH (CH)Y-; 
0111) -NHCHY-; 
0112 -NHCHCHY-; 
0113 -NHCHCHOCHCHOY ; 
0114 -NHCHCHOCHCHOCHCHY- and 

C 5 

0115 and 
0.116) J is moiety capable of facilitating the reaction with 
a terminal group of Rs. For purposes of illustration, in one 
such reaction, a PEG-NH is reacted with, B-alanine and the 
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PEG-B-alanine is reacted with a compound of Formula (I) to 
yield a compound of formula (II). 
0117. Although PAO's and PEG's can vary substantially 
in average molecular weight, Rs can have a weight average 
molecular weight of from about 20,000 Da to about 100,000 
Da and more preferably from about 25,000 Da to about 
60,000 Da. In general, the average molecular weight of the 
polymer Selected for inclusion in the conjugate portion must 
be Sufficient So as to provide Sufficient circulation of a 
prodrug before hydrolysis of the linker. 
0118. In a further embodiment, and as an alternative to 
PAO-based polymers, Rs is optionally selected from among 
one or more effectively non-antigenic materials. Such as 
dextran, polyvinyl alcohols, carbohydrate-based polymers, 
hydroxypropyl-methacrylamide (HPMA), polyalkylene 
oxides, and/or copolymers thereof. See also commonly 
assigned U.S. Pat. No. 6,153,655, the contents of which are 
incorporated herein by reference. It will be understood by 
those of ordinary skill that the same type of activation is 
employed as described herein as for PAO’s such as PEG. 
Those of ordinary skill in the art will further realize that the 
foregoing list is merely illustrative and that all polymeric 
materials having the qualities described herein are contem 
plated. For purposes of the present invention, “effectively 
non-antigenic' and “Substantially non-antigenic' shall be 
understood to include all polymeric materials understood in 
the art as being Substantially non-toxic and not eliciting an 
appreciable immune response in mammals. 
0119). In a still further aspect of the invention, an alter 
native method of preparing an activated nucleophile, e.g. 
polymer, is provided. This method is also described in the 
Examples with regard to FIG. 5. First, a bis aldehyde 
corresponding to Formula (I) is reduced to form the corre 
sponding alcohol derivative. In this aspect, Such compounds 
correspond to the formula: 

(V) 
Y1 

Zs-Y-C-Y-Z 

0120 wherein: 
0121 Y are independently O, S or NR; 
0122) Zs and Z are independently selected substi 
tuted or unsubstituted aromatic hydrocarbons Such as 
benzene or napthalene or Substituted or unsubstituted 
heterocyclic aromatic groupS Such as pyridine, Sub 
stituted with 

C OH 

0123 wherein 
0124 R and R, are independently selected from 
the group consisting of hydrogen, Co alkyls, Cas 
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branched alkyls, Css cycloalkyls, C. Substituted 
alkyls, C. Substituted cycloalkyls, aryls, Substituted 
aryls, aralkyls, C. heteroalkyls, Substituted C. 
heteroalkyls, C. alkoxys, phenoxys and C. het 
eroalkoxys, and 

0.125 p is a positive integer, preferably one. 
0126 The compound of Formula (V) is then reacted with 
a strong nucleophile Such as a polymer containing primary 
or Secondary amine or other nucleophile described above, 
under conditions Sufficient to form a compound of the 
formula (II): 

(II) 

Rs-Y-C-Y-Z 

O127) 
0128 Rs is a residue of the strong nucleophile, and 

all other variables are the same as provided above. 

wherein: 

0129. Once the activated polymer has been formed, it can 
be reacted with any number of biologically active com 
pounds, including those materials which have physiological 
or pharmacological activities as well as those which are able 
to catalyze reactions in organic Solvents. Depending upon 
the leaving group employed, the activated polymers can be 
used to link to amino groups, hydroxyl groups, thiol groups, 
mercaptains, etc. In preferred aspects, the activated polymers 
are used to conjugate with amine-containing drugs and 
biologically activate polypeptides. Examples of Such bio 
logically active compounds include but are not limited to 
anti-infectives Such as Vancomycin: 

NH2 OH 
CH 

HC iro N-7N, 
OH 

OH 
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0130 Ara-C (cytosine arabinoside): 

N 

N-NH2 
O 

N 
le 

HO 

HG OH 

0131 or known derivatives thereof, and gemcitabine: 

O 
N 

N-NH2 
O 

N 
le 

HO 

s F i HO 

0132) Still other compounds which can be conjugated to 
the activated polymers of the present invention include as 
anthracycline compounds including daunorubicin, doxoru 
bicin; p-aminoaniline mustard, melphalan, anti-infectives 
including, nyStatin, etc. The target compounds Selected for 
polymer attachment need not be Substantially water-in 
Soluble, although the polymer-based prodrugs of the present 
invention are especially well Suited for delivering Such 
water-insoluble compounds. 
0133) Other useful parent compounds include, for 
example, certain low molecular weight biologically active 
proteins, enzymes and polypeptides, including peptide gly 
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cans and the like having at least one available group for 
polymer attachment, e.g. an e-amino, cysteine, thio, N-ter 
minal amino, include materials which have physiological or 
pharmacological activities as well as those which are able to 
catalyze reactions in organic Solvents. The only other 
requirement of the amine-containing materials is that they 
maintain at least Some portion of the activity associated with 
the unmodified protein, enzyme, peptide, etc. either after 
attachment to the polymeric transport or, if relevant, after the 
parent compound has been hydrolyzed and released. 
0134) Proteins, polypeptides and peptides of interest 
include, but are not limited to, hemoglobin, Serum proteins 
such as blood factors including Factors VII, VIII, and IX; 
immunoglobulins, cytokines Such as interleukins, i.e. IL-1 
through IL-13, etc.,C-f3- and Y-interferons, colony Stimulat 
ing factors including granulocyte colony Stimulating factors 
and platelet derived growth factors. Other proteins of gen 
eral biological or therapeutic interest include insulin, plant 
proteins Such as lectins and ricins, tumor necrosis factors 
and related proteins, growth factorS Such as transforming 
growth factors, such as TGF-C.'s or TGF-B's and epidermal 
growth factors, hormones, Somatomedins, erythropoietin, 
pigmentary hormones, hypothalamic releasing factors, 
antidiuretic hormones, prolactin, chorionic gonadotropin, 
follicle-stimulating hormone, thyroid-stimulating hormone, 
tissue plasminogen activator, and the like. Immunoglobulins 
of interest include IgG, IgE, IgM, IgA, Ig) and fragments 
thereof. 

0135) Some proteins such as the interleukins, interferons 
and colony Stimulating factors also exist in non-glycosylated 
form, usually as a result of using recombinant techniques. 
The non-glycosylated versions are also among the proteins 
of the present invention. 
0.136 Enzymes of interest include carbohydrate-specific 
enzymes, proteolytic enzymes, oxidoreductases, trans 
ferases, hydrolases, lyases, isomerases and ligases. Without 
being limited to particular enzymes, examples of enzymes of 
interest include asparaginase, arginase, arginine deaminase, 
adenosine deaminase, Superoxide dismutase, endotoxinases, 
catalases, chymotrypsin, lipases, uricases, adenosine diphos 
phatase, tyrosinases and bilirubin oxidase. Carbohydrate 
Specific enzymes of interest include glucose oxidases, glu 
codases, galactosidases, glucocerebrosidases, 
glucouronidases, etc. 
0.137 Also included herein is any portion of a biological 
polymer demonstrating in Vivo bioactivity. This includes 
amino acid sequences, nucleic acids (DNA, RNA), peptide 
nucleic acids (PNA), antibody fragments, single chain bind 
ing proteins, see, for example U.S. Pat. No. 4,946,778, 
disclosure of which is incorporated herein by reference, 
binding molecules including fusions of antibodies or frag 
ments, polyclonal antibodies, monoclonal antibodies and 
catalytic antibodies. 
0.138. The proteins or portions thereof can be prepared or 
isolated by using techniques known to those of ordinary skill 
in the art Such as tissue culture, extraction from animal 
Sources, or by recombinant DNA methodologies. Transgenic 
Sources of the proteins, polypeptides, amino acid Sequences 
and the like are also contemplated. Such materials are 
obtained from transgenic animals, i.e., mice, pigs, cows, 
etc., wherein the proteins are expressed in milk, blood or 
tissues. Transgenic insects and baculovirus expression SyS 
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tems are also contemplated as Sources. Moreover, mutant 
versions of proteins, Such as mutant interferons are also 
within the scope of the invention. 

0.139. Other proteins of interest are allergen proteins such 
as ragweed, Antigen E, honeybee Venom, mite allergen, and 
the like. The foregoing is illustrative of the proteins Suitable 
for the present invention. It is to be understood that those 
proteins, as defined herein, not Specifically mentioned but 
having an available amino group are also intended and are 
within the Scope of the present invention. 

0140. In a preferred aspect of the invention, the amino 
containing compound is a biologically active compound that 
is Suitable for medicinal or diagnostic use in the treatment of 
animals, e.g., mammals, including humans, for conditions 
for which Such treatment is desired. The foregoing list is 
meant to be illustrative and not limiting for the compounds 
which can be modified. Those of ordinary skill will realize 
that other Such compounds/compositions can be similarly 
modified without undue experimentation. It is to be under 
stood that those biologically active materials not specifically 
mentioned but having Suitable attachment groups are also 
intended and are within the Scope of the present invention. 

0.141. The forgoing is illustrative of the biologically 
active moieties which are Suitable for conjugation with the 
prodrugs of the present invention. It is to be understood that 
those biologically active materials not specifically men 
tioned but having Suitable amine functional groups are also 
intended and are with in the Scope of the present invention. 

0.142 Unless stated otherwise, the substituents men 
tioned herein are reacted in an inert Solvent Such as tetrahy 
drofuran (THF), acetonitrile (CHCN), methylene chloride 
(DCM), chloroform (CHCI), dimethyl formamide (DMF) 
or mixtures thereof. The reaction is preferably conducted in 
the presence of a base, Such as dimethylaminopyridine 
(DMAP), diisopropylethylamine, pyridine, triethylamine, 
KOH, potassium t-butoxide and NaOH etc. and at a tem 
perature from 0° C. up to about 22°C. (room temperature). 

0.143 Examples of Such activated PEG linkers resulting 
from the Synthesis techniques described herein include but 
are not limited to: 
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-continued 
O 

O 

ls N O O O1 
O. PEG-N-1a ls O 

EXAMPLES 

0144. The following examples serve to provide further 
appreciation of the invention but are not meant in any way 
to restrict the effective scope of the invention. The under 
lined and bold face numbers recited in the Examples corre 
spond to those shown in FIGS. 1 to 5. 
0145 General Procedures 
0146 All reactions were run under an atmosphere of dry 
nitrogen or argon. Commercial reagents were used without 
further purification. All PEG compounds were dried under 
Vacuum or by azeotropic distillation from toluene prior to 
use. NMR spectra were obtained using a Varian Mer 
cury TM300 NMR spectrometer and deuterated chloroform as 
the solvent unless otherwise specified. Chemical shifts (8) 
are reported in parts per million (ppm) downfield from 
tetramethylsilane (TMS). 

Example 1 

0147 Compound 2. To a solution of of 4-hydroxyben 
Zaldehyde (1, 1.0 g, 8.2 mmol) and triphosgene (0.34g, 1.14 
mmol) in anhydrous DCM (20 mL) cooled to 15° C. was 
added diisopropylethylamine (DIEA, 1.2 mL, 6.87 mmol) 
dropwise over a time period of 5 minutes. The cooling bath 
was then removed, and the reaction mixture Stirred at room 
temperature for one hour. The solution was washed with 0.1 
N HCl and the organic layer was dried (anhydrous sodium 
sulfate), filtered, and the solvent removed from the filtrate 
under reduced pressure to give 2 (0.8 g., 2.99 mmol, 73%). 
°C NMR (67.8 MHz, CDC1) & 190.49, 154.82, 150.37, 
134.36, 131.27, 121.42. 

Example 2 

0148 Compound 4. A solution of 12 kDa methoxypoly 
ethylene glycol (mPEG) amine (3, 1.1 g, 0.22 mmol), 2 (0.36 
g, 1.32 mmol), and DIEA (0.23 mL, 1.32 mmol) in meth 
ylene chloride (DCM, 15 mL) was stirred at room tempera 
ture for 12 hrs. The solvent was partially removed under 
reduced pressure, followed by precipitation of the product 
with ethyl ether. The Solid was collected by filtration, 
washed with ether and crystallized from 2-propanol (IPA, 22 
mL) to yield 4 (0.88 g, 80%) of. C NMR (67.8 MHz, 
CDC1) & 190.35, 155.52, 153.17, 132.85, 130,62, 12157, 
71.57-69.29 (PEG), 58.65, 40.80. 

Example 3 

0149 Compound 5. To a solution of 4 (16.6 g., 3.23 
mmol) in methanol (160 mL) cooled to 15° C. was added 
sodium borohydride (0.2 g, 5.35 mmol) and the resulting 
mixture allowed to warm to room temperature over a period 
of 2 hrs, followed by adjusting the pH to 6.5 with 1N HC1. 

10 
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The methanol was removed under reduced pressure, and the 
residue taken up in water. The pH was lowered to 2.0 with 
1.0 NHCl, and the product was extracted from the water 
with DCM, dried (anhydrous sodium sulfate), filtered, and 
the Solvent partially removed under reduced pressure. The 
product was precipitated with ethyl ether, collected by 
filtration, and washed with ethyl ether to yield 5 (14.4 g, 
87%). 'C NMR (67.8 MHz, CDC1) & 154.39, 149.89, 
138.05, 127.36, 121.11, 71.52-69.42 (PEG), 63.81, 58.62, 
40.60. 

Example 4 

0150 Compound 6. To a solution of 5 (4.0 g, 0.78 mmol), 
disuccinimidyl-carbonate (DSC, 1.6 g., 6.22 mmol) in DCM 
(30 mL) cooled to 0° C. was added pyridine (0.25 g, 3.1 
mmol) and the resulting mixture stirred at 0° C. for 12 hrs. 
The Solvent was partially removed in vacuo and the product 
precipitated by addition of ethyl ether, filtered, and crystal 
lized from DCM/ethyl ether to give 6 (2.0 g, 49%). C 
NMR (67.8 MHz, CDC1) & 168.39, 154.15, 151.62, 151.34, 
129.86, 129.61, 121.76, 71.97-69.54 (PEG), 58.78, 40.84, 
25.22. 

Example 5 
0151 Compound 7. To a solution of 3,5-dimethyl-4- 
hydroxybenzaldehyde (5.0 g, 0.33 mol) in methanol (75 mL) 
cooled to 15° C. was added sodium borohydride (3.8 g., 0.10 
mol). The cooling bath was then removed, and the reaction 
mixture Stirred at room temperature for one hour, followed 
by acidification with 0.1N HCl solution. The solvent was 
removed under reduced preSSure and the residue taken up in 
water (50 mL), and extracted with DCM. The organic layer 
was dried (anhydrous Sodium Sulfate), filtered, and the 
Solvent removed under reduced pressure to yield 7 (2.6 g., 
52%). C NMR (67.8 MHz, CDC1) & 151.83, 132.51, 
127.79, 123.24, 65.20, 15.84. 

Example 6 

0152 Compound 8. To a solution of 7 (2.0 g, 13.2 mmol) 
and dimethyl-t-butylsilylchloride (2.2 g, 14.7 mmol) in 
DCM (20 mL) cooled to 0° C. was added a solution of 
triethylamine (10 mL, 0.1 mol) in DCM (10 mL) in portions 
over a period of 1hr and the reaction mixture Stirred at room 
temperature for an additional 3 hrs. The solvents were 
evaporated under reduced pressure and the residue dissolved 
in DCM, which was washed four times with water. The 
organic layer was dried (anhydrous Sodium Sulfate), filtered, 
and the solvent removed from the filtrate in vacuo to give 8 
(3.5 g, 100%). 'C NMR (67.8 MHz, CDC1) & 151.56, 
133.13,127.12, 123.24, 26.13, 18.58, 16.08. 

Example 7 

0153 Compound 9. To a solution of 8 (1.0 g, 3.76 mmol) 
and triphosgene (0.19 g, 0.63 mmol) in anhydrous DCM (15 
mL) cooled to 15° C. was added DIEA (0.66 mL, 3.76 
mmol) dropwise over a period of 5 minutes. The cooling 
bath was removed, and the reaction mixture was Stirred at 
room temperature for one hour, followed by Washing with 
0.1N HCl solution. The organic layer was dried (sodium 
sulfate), filtered, and the solvent removed from the filtrate 
under reduced pressure to yield 9 (0.8 g., 73%). 'C NMR 
(67.8 MHz, CDC1) & 148.74, 148.31, 140.14, 129.41, 
64.23, 26.00, 18.47, 16.14. 
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Example 8 

0154 Compound 10. A solution of 3 (1.1 g, 0.22 mmol), 
9 (0.37 g., 0.66 mmol), and DIEA (0.12 ml, 0.66 mmol) in 
DCM (15 mL) was refluxed for 12 hrs. The solvent was 
partially removed from the reaction mixture in vacuo, fol 
lowed by precipitation of the product with ether. The Solid 
was collected by filtration, washed with ether and crystal 
lized from IPA (22 mL) to yield 10 (0.85g, 77%). CNMR 
(67.8 MHz, CDC1) & 153.73, 146.53, 137.83, 130.10, 
125.71, 64.22, 58.65, 40.83, 25.73, 18.16, 16.07. 

Example 9 

0155 Compound 11 (method 1). A solution of 10 (0.8 g. 
0.15 mmol) in a mixture of glacial acetic acid (7.5 mL) and 
water (2.5 mL) is stirred at room temperature for 2 hrs, 
followed by neutralization with sodium bicarbonate, and 
extraction with DCM. The organic layer is dried (anhydrous 
sodium sulfate), filtered, and the solvent removed from the 
filtrate under reduced pressure to yield 11 (0.7g, 90%). The 
structure of 11 is confirmed by C NMR. 

Example 10 

0156 Compound 12. To a solution of 11 (4.0 g, 0.78 
mmol), disuccinimidyl-carbonate (DSC, 1.6 g., 6.22 mmol) 
in DCM (30 mL) cooled to 0°C. is added pyridine (0.25 g, 
3.1 mmol) and the resulting mixture stirred at 0°C. for 12 
hrs. The solvent is partially removed in vacuo and the 
product precipitated by addition of ethyl ether, filtered, and 
crystallized from DCM/ethyl ether to give 12 (2.0 g, 49%). 
The structure of 12 is confirmed by C NMR. 

Example 11 

O157 Compound 13. A solution of 7 (4.0 g, 0.026 mol), 
3,4-dihydro-2H-pyran (2.2 g, 0.026 mol), and p-toluene 
Sulfonic acid (0.1 g, catalyst) in toluene (50 mL) is azeo 
troped for 2 hrs. The solvent is removed under reduced 
preSSure and the residue purified by column chromatography 
to give 13. The structure of 13 is confirmed by C NMR. 

Example 12 

0158 Compound 14. To a solution of 13 (1.0 g, 4.2 
mmol) and triphosgene (0.15g, 0.51 mmol) in anhydrous 
DCM (20 mL) cooled to 15° C. was added DIEA (0.45 mL, 
3.52 mmol) dropwise over a period of 5 minutes. The 
cooling bath is removed, and this reaction mixture is stirred 
at room temperature for an additional hour, followed by 
washing with 0.1N HCl solution. The organic layer is dried 
(anhydrous Sodium Sulfate), filtered, and the Solvent 
removed from the filtrate under reduced pressure to yield 14 
(0.8 g., 80%). The structure of 13 is confirmed by C NMR. 

Example 13 

0159 Compound 15. A solution of 3 (1.1 g, 0.22 mmol), 
14 (0.33 g, 0.66 mmol), and DIEA (0.12 mL, 0.66 mmol) in 
DCM (15 mL) is stirred at room temperature for 12 hrs. The 
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Solvent is partially removed under reduced pressure, fol 
lowed by precipitation of the product with ether. The solid 
is collected by filtration, washed with ether and crystallized 
from IPA to yield 15 (0.9 g, 82%). The structure of 13 is 
confirmed by C NMR. 

Example 14 

0160 Compound 11 (method 2). A solution of 15 (0.8 g. 
0.15 mmol) in a mixture of glacial acetic acid (7.5 mL) and 
water (2.5 mL) is stirred at room temperature for 2 hrs, 
followed by neutralization with sodium bicarbonate, and 
extraction with DCM. The organic layer is dried (anhydrous 
sodium sulfate), filtered, and the solvent removed from the 
filtrate under reduced pressure to yield 11 (0.7g, 90%). The 
structure of 11 is confirmed by C NMR. Formulation of 12 
proceeds according to Example 10. 

Example 15 

0.161 Compound 16. To a solution of 3,5-dimethyl-4- 
hydroxybenzaldehyde (1.0 g, 6.7 mmol) and 4-nitrophenyl 
chloroformate (1.35 g, 6.7 mmol) in anhydrous DCM (20 
mL) cooled to 15° C. was added DIEA (1.16 mL, 6.7 mmol) 
dropwise over a period of 5 minutes. The cooling bath was 
removed, and the reaction mixture Stirred at room tempera 
ture for one hour, followed by washing with 0.1N HCl 
Solution. The organic layer was dried over anhydrous 
Sodium Sulfate, filtered, and the Solvent removed from the 
filtrate in vacuo to give 16 (1.9 g, 90%). 'C NMR (67.8 
MHz, CDC1) & 191.03, 155.00, 152.14, 149.58, 145.60, 
134.53, 131.27, 130.40, 125.41, 121.47, 16.23. 

Example 16 

0162 Compound 17. A solution of 3 (1.1 g, 0.22 mmol), 
16 (0.49 g, 1.54 mmoe), and DIEA (0.27 mL, 1.54 mmol) in 
DCM (15 mL) was stirred at room temperature for 12 hrs. 
The solvent was partially removed in vacuo, followed by 
precipitation of the product with ether. The Solid was col 
lected by filtration, washed with ether and crystallized from 
2IPA to yield product 17 (0.85 g, 77%). 'C NMR (67.8 
MHz, CDC1) & 190.88, 152.72, 152.60, 133.14, 131.76, 
129.52, 71.46-69.53(PEG), 58.59, 40.80, 16.22. 

Example 17 

0163 Compound 18. A solution of 3,5-dimethyl-4-hy 
droxybenzaldehyde (4.0 g, 26.7 mmol) and triphosgene 
(1.32 g, 4.44 mmol) in anhydrous DCM (20 mL) cooled to 
15° C. was added DIEA (4.6 mL, 26.7 mmol) dropwise over 
a period of 5 minutes. The cooling bath was removed, and 
the reaction mixture Stirred at room temperature for one 
hour, followed by washing with 0.1N HCl solution. The 
organic layer was dried over anhydrous Sodium Sulfate, 
filtered, and the Solvent removed under reduced pressure and 
the residue crystallized from IPA to give 18 (1.2g, 28%). 
'C NMR (67.8 MHz, CDC1) & 191.06, 152.26, 149.38, 
134.46, 131.39, 130.41, 16.22. 
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Example 18 
0164 Compound 19. A solution of 3 (1.1 g, 0.22 mmol), 
18 (0.20 g, 0.6 mmol), and DIEA (0.11 mL, 0.6 mmol) in 
DCM (15 mL) was stirred at room temperature for 12 hrs. 
The Solvent was partially removed under reduced pressure, 
followed by precipitation of the product with ether. The Solid 
was collected by filtration, washed with ether and crystal 
lized from IPA to 19 (0.6 g. 57%). 'C NMR (67.8 MHz, 
CDC1) & 190.56,161.01, 151.91, 149.59, 149.24,149.11, 
133.92, 133.75, 130.97, 129.89, 128.16. 

Example 19 
0165 Compound 20. To a solution of 18 (0.11 g, 0.34 
mmol) in methanol (11 mL) cooled to 15° C. was added 
sodium borohydride (0.028 g., 0.74 mmol). The cooling bath 
was removed, and the reaction mixture Stirred at room 
temperature for one hour, followed by acidification with 
0.1N HCl Solution. The Solvent removed from the filtrate in 

vacuo, the residue taken up in water (20 mL), and extracted 
with DCM. The organic layer was dried over anhydrous 
Sodium Sulfate, filtered, and the Solvent removed under 
reduced pressure to give 20 (0.09 g, 81%). 'C NMR (67.8 
MHz, CDC1) & 150.96, 146.99, 139.03, 129.71, 127.12, 
63.73, 15.78. 

Example 20 

0166 Compound 21. A solution of 20 (0.13 g, 0.40 
mmol), n-hexylamine (1.0 g, 9.9 mmol) and DMAP (0.04 g, 

0.33 mmol) in DMF (5 mLO was stirred at 70° C. for 18 hrs. 
The Solvent was removed in vacuo and the residue taken up 
in DCM and washed three times with 0.1 N HC1. The 
organic layer was dried over anhydrous Sodium Sulfate, 
filtered, and the Solvent removed under reduced pressure to 
yield crude product, which was purified by column chro 
matography on silica gel to yield pure 21 (0.055 g, 50%). 
C NMR (67.8 MHz, CDC1) & 158.42, 151.91, 129.03, 

128.33, 127.63, 65.10, 40.63, 31.58, 30.24, 26.62, 22.62, 
16.09, 14.06. 

Sep. 2, 2004 

Example 21 

0167 Compound 11 (method 3). A solution of 20 (0.13 g, 
0.40 mmol), mPEGs (5.0 g, 10.0 mmol) and DMAP (0.04 
g, 0.33 mmol) in DMF (5 mLO was stirred at 70° C. for 18 
hrs. The Solvent was removed in vacuo and the residue taken 

up in DCM and washed three times with 0.1 NHCl. The 
organic layer was dried over anhydrous Sodium Sulfate, 
filtered, and the Solvent removed under reduced pressure to 
yield crude product, which was purified by column chro 
matography on silica gel to yield pure 11 (0.055 g, 50%). 
'C NMR (67.8 MHz, CDC1) & 15842, 15191, 129.03, 
128.33, 127.63, 65.10, 40.63, 31.58, 30.24, 26.62, 22.62, 
16.09, 14.06. The structure of 11 is confirmed by C NMR. 
Formulation of 12 proceeds according to Example 10. 

Example 22 

0168 Compound 22. A solution of 6 (2.0 g, 0.378 mmol), 
AraC (0.191 g, 0.756 mmol), and DMAP (0.093 g, 0.756 
mmol) in anhydrous DMF/DCM (20 mL/220 mL) is stirred 
at room temperature for 12 hrs. The Solvents are partially 
removed under reduced preSSure and the final product is 
precipitated with ethyl ether (80 mL). The solid is filtered 
and recrystallized from DMF/methanol (35 mL/25 mL) to 
give 22, shown below. The structure of 22 is confirmed by 
3C NMR 

or, N 

y- OH 
O 

O 'OH 

OH 

Example 23 
0169 Compound 23. A solution of 12 (2.0 g, 0.376 
mmol), doxorubicin hydrochloride (0.436 g., 0.751 mmol), 
and DMAP (0.092g, 0.751 mmol) in anhydrous DMF/DCM 
(20 mL/20 mL) is stirred at room temperature for 12 hrs. The 
Solvents are partially removed under reduced pressure and 
the final product is precipitated with ethyl ether (80 mL). 
The solid is filtered and recrystallized from DMF/methanol 
(35 mL/25 mL) to give 23, shown below. The structure of 23 
is confirmed by C NMR. 
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0170 Other embodiments of the invention will be appar 
ent to one skilled in the art from a consideration of this 
Specification or practice of the invention disclosed herein. It -continued 
is intended that the Specification and examples be considered R5 
as exemplary only, with the true Scope and Spirit of the 
invention being indicated by the following claims. 

X2 

What is claimed is: 
1. A compound having the formula: R4 

I - . Y1 (I) wherein: 

Z-y--y-Z, X and X are independently Selected from the group 
consisting of 

wherein: -CHO, 

Y are independently O, S or NR; -NO, 
Z and Z are independently Selected Substituted or unsub 

Stituted aromatic hydrocarbons or Substituted or unsub 
Stituted heterocyclic aromatic groups containing an 
aldehyde or protecting group, and 

R is Selected from the group consisting of hydrogen, C. -CHO o1 
alkyls, C-2 branched alkyls, Css cycloalkyls, C 
Substituted alkyls, C. Substituted cycloalkyls, aryls, 
Substituted aryls, aralkyls, C. heteroalkyls, Substi- -CHO-Si-C(CH), 
tuted C. heteroalkyls, C. alkoxys, phenoxys and 
Cheteroalkoxys. 

2. The compound of claim 1, wherein 
Z is OH and 

1. 

R6 
p 

R 

X1 f , 
R, R23 y, , 
O 

R d M 2 al R. Scf. 
Z is 
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wherein 

R, and R are independently Selected from the group 
consisting of hydrogen, C alkyls, C.s branched 
alkyls, C.s cycloalkyls, C. Substituted alkyls, Cas 
Substituted cycloalkyls, aryls, Substituted aryls, 

C. heteroalkyls, Substituted C. het 
eroalkyls, Ce alkoxys, phenoxys and C. het 
aralkyls, 

eroalkoxyS, 

R2 and R2 are Selected from the same group which 
defines R and optionally together form a heterocyclic 
group, and 

p is a positive integer. 
3. The compound of claim 2 wherein, Y are each O, 

Rare independently one of hydrogen or a C- alkyl, and 
Z is the same as Z. 

H2 
O-C 

O 

O 

H | 
O-C 

O 

Sep. 2, 2004 

4. The compound of claim 1 having the formula: 

O 

on-()--- CHO. 
5. The compound of claim 1 having the formula: 

O-C-O CHO. 

6. The compound of claim 1 having the formula: 

OHC 

O -O--O--O 
7. The compound of claim 1 having the formula: 

H 
C - O 

O 

8. The compound of claim 1 having the formula: 

CH O CH 
H H 

co-i-o-c O-C-O C -o-,-(cit. 
CH CH 

9. The compound of claim 1 having the formula: 

CH O CH 
H | H 

O-C-O C -O-Si-(CH), or cho-i-o-c 
CH CH 
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-continued 

O 

so-( )--- 
10. A method of preparing an activated nucleophile, 

comprising: 

CHO. 

a) reacting a compound having the formula: 

(I) 

Z-Y-C-Y-Z, 

wherein: 

Y are independently O, S or NR; 

Z and Z are independently Selected Substituted or unsub 
Stituted aromatic hydrocarbons or Substituted or unsub 
Stituted heterocyclic aromatic groups containing an 
aldehyde or protecting group; and 

R is Selected from the group consisting of hydrogen, C. 
alkyls, C-2 branched alkyls, Css cycloalkyls, C 
Substituted alkyls, C. Substituted cycloalkyls, aryls, 
Substituted aryls, aralkyls, C. heteroalkyls, Substi 
tuted C. heteroalkyls, C. alkoxys, phenoxys and 
Cheteroalkoxys; 

with a strong nucleophile under conditions Sufficient to 
form a compound of formula (II): 

(II) 

R-Y-C-Y-Z 

wherein: 

Rs is a residue of a strong nucleophile; 

Y is NRo, O or S; 

Y are independently O, S or NR; 

Z is a Substituted or unsubstituted aromatic hydrocarbon 
or Substituted or unsubstituted heterocyclic aromatic 
group containing an aldehyde or protecting group, and 

R and Rao are independently selected from the group 
consisting of hydrogen, C- alkyls, C.s branched 
alkyls, Css cycloalkyls, C. Substituted alkyls, Cas 
Substituted cycloalkyls, aryls, Substituted aryls, 
aralkyls, C. heteroalkyls, Substituted C. het 
eroalkyls, Ce alkoxys, phenoxys and C. het 
eroalkoxyS. 

15 
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11. The method of claim 10, wherein Z is: 

R5 

X2 

R4 

wherein: 

Rs are independently Selected from the group consisting 
of hydrogen, Ce alkyls, C-2 branched alkyls, Cas 
cycloalkyls, C. Substituted alkyls, C. Substituted 
cycloalkyls, aryls, Substituted aryls, aralkyls, C. het 
eroalkyls, Substituted C. heteroalkyls, Ce alkoxyS, 
phenoxys and C. heteroalkoxys; and 

X is an aldehyde or protecting group. 
12. The method of claim 11, wherein X is CHO. 
13. The method of claim 11, wherein X is 

CH 

V (- O O-S O O 
/ O 

CH 

14. The method of claim 10, further comprising convert 
ing X to an alcohol and thereby forming a compound of the 
formula: 

(III) 

R-Y-C-Y- Z3 

wherein Z is Substituted or unsubstituted aromatic hydro 
carbon or Substituted or unsubstituted heterocyclic aro 
matic group Substituted with 
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wherein 

Rs are independently Selected from the group consist 
ing of hydrogen, Co alkyls, C.s branched alkyls, Cas 
cycloalkyls, C. Substituted alkyls, C. Substituted 
cycloalkyls, aryls, Substituted aryls, aralkyls, C. het 
eroalkyls, Substituted C. heteroalkyls, C. alkoxyS, 
phenoxys and C. heteroalkoxys, and 

w is a positive integer. 
15. The method of claim 14, wherein p is 1. 
16. The method of claim 14, further comprising reacting 

said compound of formula (III) with a moiety containing a 
leaving group under conditions Sufficient to form an acti 
vated polymer of the formula: 

(IV) 
Y1 

Rs-Y-C-Y-Z 

wherein 

Rs is a residue of a strong nucleophile; 
Y is NR, O or S; 
Y are independently O, S or NR; 
R and Rao are independently Selected from the group 

consisting of hydrogen, C-6 alkyls, C-2 branched 
alkyls, Css cycloalkyls, C. Substituted alkyls, Cas 
Substituted cycloalkyls, aryls, Substituted aryls, 
aralkyls, C. heteroalkyls, Substituted C. het 
eroalkyls, Ce alkoxys, phenoxys and C. het 
eroalkoxys, and 

Z is a leaving group. 
17. The method of claim 16, wherein said moiety con 

taining a leaving group is Selected from the group consisting 
of disuccinimidyl carbonate and N-hydroxypthalamide. 

18. The method of claim 10, wherein Rs comprises a 
polyalkylene oxide residue. 

19. The method of claim 18, wherein Rs is a polyethylene 
glycol residue. 

20. The method of claim 18, wherein Rs comprises 
-O-(CHCHO), and x is the degree of polymerization. 

21. The method of claim 18, wherein Rs has a weight 
average molecular weight of from about 20,000 to about 
100,000. 

22. The method of claim 10, wherein Rs has a weight 
average molecular weight of from about 25,000 to about 
60,000. 

23. The method of claim 16, further comprising reacting 
the activated polymer of formula IV with a biologically 
active compound to form a polymer conjugate. 

24. A method of preparing an activated nucleophile, 
comprising: 

a) reacting a compound having the formula: 

(V) 

Zs-Y-C-Y-Z 

16 
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wherein: 

Y are independently O, S or NR; 

Zs and Z are independently Selected Substituted or unsub 
Stituted aromatic hydrocarbons or Substituted or unsub 
Stituted heterocyclic aromatic groups, Substituted with 

C OH 

wherein 

R and R-7 are independently Selected from the group 
consisting of hydrogen, C alkyls, C-2 branched 
alkyls, C.s cycloalkyls, C. Substituted alkyls, Cas 
Substituted cycloalkyls, aryls, Substituted aryls, 
aralkyls, C. heteroalkyls, Substituted C. het 
eroalkyls, Ce alkoxys, phenoxys and C. het 
eroalkoxyS, 

p is a positive integer, and 

with a nucleophile under conditions Sufficient to form a 
compound of Formula (IIa): 

(IIa) 
Y1 

Rs-L-C-Y- Z2 

wherein: 

Rs' is a nucleophile residue, 

L is a bifunctional linker 
Y are independently O, S or NR; 

Zo is a Substituted or unsubstituted aromatic hydrocarbon 
or Substituted or unsubstituted heterocyclic aromatic 
group, Substituted with 

and 

R, R-7, and Rao are independently selected from the 
group consisting of hydrogen, C-6 alkyls, C-12 
branched alkyls, Cas cycloalkyls, C. Substituted 
alkyls, C. Substituted cycloalkyls, aryls, Substituted 
aryls, aralkyls, C. heteroalkyls, Substituted C. het 
eroalkyls, Ce alkoxys, phenoxys and C. het 
eroalkoxyS. 
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SV/RMP/201717025098 
REPLY TO THE FIRST EXAMINATION REPORT 

FINAL DATE: September 20, 2020 
 

Kind Attn: Dr. Lokesh Kr Rajwanshi  
(Controller of Patents) 
September 18, 2020 

To, 
The Controller of Patents     
Boudhik Sampada Bhavan 
The Patent Office 
Plot number 32, Sector 14, 
Dwarka, New Delhi. 
   
Dear Sir, 
 
Re: Indian Patent Application No.: 201717025098 
Date of Filing: July 14, 2017 
Applicant: EMORY UNIVERSITY 
 
With reference to the first examination report dated December 20, 2019 in the matter of above-identified 
Application, we have the honour to submit herewith the under mentioned documents and to present the 
following reply. 
 
The Applicant is addressing herein below all the objections of “PART-I: Summary of the Report”, 
“PART-II: Detailed Technical Report” and “PART-II: FORMAL REQUIREMENTS” of the First 
Examination Report. 
 
Amendments in the Claims: 
 
The Applicant humbly submits herewith mended set of claims 1-14 in order to comply with all the 
requirements of the learned Controller raised in the first examination report. 
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Claims 1-14, directed to pharmaceutical compositions, have been amended to more narrowly define 
the compounds.  Support for the amended claims can be found at least at page 5, lines 16-29; page 
6, lines 10-19; and in the paragraph bridging pages 7 and 8 
 
Further, previous claims 12-22 have been deleted. 
 
Further, new claims 12-14 have been added which are duly supported by the originally filed claims 
and specification as explained in marked-up copy submitted herewith. 
 
The Applicant submits that the amended claims are in conformity with Section 59 of the Indian 
Patents Act. A copy of marked-up copy of claims has been enclosed herewith to identify the 
amendments carried out in the claims.  
 
The Learned Controller is requested to take the amended claims 1-14 on record. 
 
PART-I: Summary of the Report  
 
5. Other requirements: 
 
1. The Applicant submits herewith revised set of claims wherein claims 12-13 have been deleted. 
Thus the objection is rendered moot for these claims. 
 
2. The Applicant submits herewith revised set of claims wherein claim 9 is amended to comply with 
the objection. 
 
In view thereof, the learned Controller is requested to waive off the said objection. 
 
PART-II: Detailed technical Report 
 
1 AND 2. NOVELTY AND INVENTIVE STEP 
 
Claims 1-14 
 
In the outstanding Office Action, the Controller alleges that claims 1, 2, 4, 14, and 18 lack novelty in view of 
D1 and D2 and claims 1-22 lack inventiveness over D1 or D2 in view of D3-D8:  
 
D1 - US2003/0087873A1 
D2 - US2014/0235566A1 
D3 - US2004/0171860A1 
D4 - US 2014/0273023 A1 
D5 - WO 2009/143011A1 
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D6 - US5349947A1 
D7 - Pubchem-'458' 
D8 - Pubchem-'284' 
 
The Applicant submits that amended claims 1-14 are novel and inventive over D1-D8 at least for the 
following reasons.  
 
D1 discloses modified nucleosides for treatment of Flaviviridae (HCV), Orthomyxoviridae (specifically H1N1 
and H3N2 subtypes of Influenza A and Influenza B) or Paramyxoviridae infection.  Abstract. The modified 
nucleosides in D1 are defined by Formula (I)-(XXIII) or their pharmaceutically acceptable salt or prodrug. 
The Examiner specifically cites compound “BS” on page 27, table 1 of D1 as anticipating the present 
claims. 
 
D2 discloses compounds for treatment of cancer or viral infections, and in particular HIV, HCV, Norovirus, 
Saporovirus, cytomegalovirus, herpes viruses, such as HSV-1, HSV-2, Dengue virus, Yellow fever or HBV.  
Abstract. The compounds in D2 are defined by Formula (I), where the sugar group can vary. The Examiner 
specifically cites the compounds recited in paragraph [0173] of D2 as anticipating the present claims.  
 
Claims 1 and 4 have been amended to exclude compounds that would have been encompassed by D1 
and/or D2. In particular, claims 1 and 4 have been amended to exclude hydrogen and phosphate, for 
example, from the definition of R1. For at least these reasons, amended claims 1-14 are novel in view of D1 
and D2. 
 
The claims are also inventive at least because neither D1 nor D2 disclose or suggest a compound as 
recited in the amended claims. Further, the compounds recited in the amended claims solve a technical 
problem and achieve a technical effect different from those of D1-D8, as demonstrated in the instant 
examples.For instance, Examples 54-62 demonstrate the N(4)-hydroxycytidine analogs, encompassed by 
claims 1-14,exhibit broad spectrum antiviral activity against several different viruses including, 
alphavirus infections, VEEV, norovirus, SARS coronavirus, chikungunya virus, and MERV. D1-D8 are silent 
with regard to the compounds defined in the amended claims and the effects of the compounds on any 
specific viruses.  Therefore, the broad spectrum activity of the claimed compounds are not expected from 
D1-D8.  
 
The Controller argues that it seems obvious for a person skilled in the art who solves the problem of 
obtaining novel compounds from which the claimed pharmaceutical compositions are composed, to 
consider other derivatives of compounds different from those already known for treating viral infections. 
Therefore the Controller asserts that the structures of substituents disclosed in D1 and D2 can be 
significantly modified based on D3-D8 without a significant change in the anti-viral activity. The Applicant 
disagree and believe this is an oversimplified view by the Controller.  Particularly, pathogenic viruses 
belong to a variety of virus families, each having a particular replication strategy after entry into the cell.  
See for example, D2, pages 1-12. Further, as D2 outlines, RNA viruses have exceptionally high mutation 
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rates, which vary with taxonomic groups. Thus, the development of nucleoside analogs active against 
viruses requires detailed understanding of the molecular mechanisms involved.  Current strategies of 
controlling viral infectivity focus on identification of agents capable of intervening in the essential steps for 
viral infection, including viral attachment, fusion/endocytosis, replication, assembly and budding in addition 
to drugs targeting viral envelope. Most often, antiviral drugs target a specific viral protein, therefore broad-
spectrum drugs are generally unavailable. 
 
If we consider the mutagenic nucleotide analogue, Ribavirin, is very effective in treating HCV but exhibits 
weak inhibitory activity against SARS coronaviruses. Even for viruses with common ancestry, relative 
phylogenetic closeness is not a useful aid in drug development. For example, MERS-CoV is 
phylogenetically related to the SARS-CoV, but there are differences in their biological make-up, as well as 
pathogenesis and clinical manifestations. SARS-CoV binds to angiotensin-converting enzyme 2 (ACE-2) 
receptors while MERS-CoV binds to the receptor dipeptidyl peptidase 4 (DDP4/CD26).  MERS-CoV in vivo 
targets a wide variety of cells, including type II alveolar cells, non-ciliated epithelial cells (Clara cells) and 
endothelial cells, but not ACE-2-expressing ciliated epithelial cells infected by SARS-CoV.  These 
differences in mechanisms between MERS-CoV and SARS-CoV account for differences in disease 
patterns and thus treatment options of the closely related viruses.  Another example is the respiratory 
viruses associated with influenza-like diseases. See Yoon et al., Antimicrobial Agents and Chemotherapy, 
2018, 62, 8:1-18 (attached as Exhibit 1). The ribonucleoside analog ALS-8176 was found to be efficacious 
in a human RSV challenge study, providing an important proof of concept for the treatment of influenza-like 
diseases with competitive polymerase inhibitors, but ALS-8176 did not inhibit influenza virus. Page 2.  
Further, the effectiveness of the current tri- or quadrivalent influenza vaccine is limited to approximately 
60% in adults and only 40% in the elderly, even under the best circumstances.   
 
It is therefore incorrect to assume that because D1 compounds (as an example) treat Flaviviridae virus 
infection, then the same compounds would be effective against other RNA virus infections, such as those 
caused by MERS coronavirus, Eastern equine encephalitis virus, and the like. Even more, it is unseemly to 
assume that after structural modifications to a known antiviral compound, the modified compound would 
still possess any or similar antiviral activity. The problems of selectivity with the viral genome and 
undesirable cellular effects that are often seen with nucleoside analogues are well known. Development of 
viral resistance to antiviral drugs is also an issue in antiviral therapy.    
 
As discussed in Exhibit 1, generating truly broad-spectrum inhibitors has been a long-coveted goal of 
antiviral drug development. Discovery efforts have concentrated mainly on two areas: (i) host-targeted 
antivirals that are immunomodulatory or interfere with cellular factors required for successful virus 
replication and (ii) direct-acting inhibitors targeting a druggable site or activity conserved across different 
viral families. Therapeutic targeting of host factors recruited for virus replication has been studied. 
However, although host-directed candidates have largely met these expectations in experimental settings, 
the approach has yet to deliver approved therapeutics with safety profiles acceptable for human use 
against viral diseases. Direct-targeted antivirals typically display more promising initial toxicity profiles, but 
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based on their demonstrated history of ultimate failure in development, many of these scaffolds are 
considered undesirable and were classified as frequently hitting pan-assay interfering (PAIN) substances. 
 
Toward the ultimate goal of identifying broad-spectrum medications against viral diseases, the inventors 
have developed and validated the compounds recited in the claims as true broad spectrum antivirals. True 
broad spectrum antivirals are very rare. Applicant respectfully submits that the ability of the claimed 
compounds to treat or prevent SARS coronavirus, chikungunya, Eastern equine encephalitis virus, Western 
equine encephalitis virus, Venezuelan equine encephalitis virus (VEEV), MERS coronavirus, Ross River 
infection, H5N1 influenza virus, filoviridae virus and/or Ebola virus, was highly unexpected.  
 
For at least the reasons discussed above, the amended claims are novel and inventive over D1-D8. 
 
In view thereof, the Applicant humbly requests the Learned Controller to kindly waive off the said objection. 
 
3. INDUSTRIAL APPLICABILITY: 
 
The Applicant submits herewith revised set of claims wherein claims 12-13 have been deleted. Thus 
the objection is rendered moot for these claims. 
 
4. NON PATENTABILITY 
 
1. Section 3(e) 
 
The Controller alleges that the claims are statutorily non-patentable since the claimed composition appears 
to have been obtained by a mere admixture resulting only in an aggregation of the properties of the 
components as specifically disclosed in the prior art without any synergistic effect of such admixture.  
 
The Applicant submits that claimed composition is not a mere admixture, but instead a composition based 
upon a key constituent having properties which are unique and novel. The expression “composition” has 
been used because of the usage of the routine carrier or excipient necessary to formulate such 
composition. Therefore, the said composition does not fall under Section 3(e) of the Indian Patents Act.  
 
In view thereof, the Applicant humbly requests the learned Controller to kindly waive off the said objection. 
 
2. Section 3(d) 
 
The Controller alleges that the claims are non-patentable because they are a new form of the known 
substance (other derivatives) in respect of the compounds disclosed by D1-D8 because no enhancement in 
the therapeutic efficacy has been described in the description.  
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The Applicant submits herewith amended set of claims wherein claims have been amended to exclude 
compounds that are recited in D1-D8 and are therefore believed to be novel and inventive as submitted in 
above paragraph under head “Novelty and Inventive step”.  
 
Further, the Applicant herein below provide additional efficacy data to show how the present invention 
differs from the prior art. 
 
Surprising Results 
 

A. Orally Efficacious Broad-Spectrum Ribonucleoside Analog Inhibitor of Influenza and 
Respiratory Syncytial Viruses 

 
Yoon et al. (Antimicrobial Agents and Chemotherapy, 2018, 62, 8:1-18; Exhibit 1)is a paper published by 
the inventors showing the broad-spectrum applications of N4-hydroxycytidine against influenza-like disease 
as well as the efficacy of EIDD-1931 (also referred to as NHC)in vitro (see EC50 data in Table 1 on page 5) 
and in vivo (Figure 4G) against H5N1 Avian flu.  
 
Briefly, the inventors established and validated a replication competent dual RSV and influenza A virus 
(IAV) reporter virus-based high-throughput screening (HTS) assay that allowed the simultaneous 
identification of IAV-specific, RSV specific, and dually active, potentially broad-spectrum, hit candidates. In 
this study, the inventors applied the assay to a collection of ribonucleoside analogs. Having identified a 
cytidine analog with potent activity against both target viruses, the inventors initiated mechanistic 
characterization of RSV and IAV RNA-dependent RNA polymerase (RdRp) inhibition; evaluated potency 
against a panel of laboratory-adapted and clinical strains representing RSV, IAVs, and influenza B viruses 
(IBVs) in established cell lines and primary human bronchial tracheal epithelial cells (HBTECs); determined 
oral pharmacokinetic profiles in the murine respiratory tract; assessed potency against RSV and both 
seasonal and highly pathogenic IAV subtypes in mouse models; and examined the effect of treatment on 
influenza virus spread in the guinea pig IAV transmission model.   
 
Collectively, these assays identified compounds that are orally efficacious broad spectrum inhibitor of 
viruses such as influenza-like disease caused by RSV or influenza virus infections. Through the dual-
pathogen HTS campaign that afforded the simultaneous identification of RSV and IAV inhibitors, the 
inventors identified NHC, a pyrimidine ribonucleoside analog, as a hit candidate that integrates promising 
potency with a broadened indication spectrum. NHC returned a consistent efficacy profile in immortalized 
cell lines and in disease-relevant primary HBTECs, consistent with efficient conversion to active NHC-TP 
and the high metabolic stability of the 5'-triphosphate also in primary human airway cells. It is believed the 
antiviral activity of NHC arise from a combination of lethal mutagenesis and kinetically impaired or abortive 
polymerization. It has also been shown that viral escape from inhibition by NHC remains inefficient. For 
example, a study aimed at inducing the escape of Venezuelan equine encephalitis virus (VEEV), a 
Togaviridaefamily member, from NHC inhibition found that a combination of three distinct mutations in 
VEEV RdRp was required for partial escape.  
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Table 1 in Exhibit 1 (also shown below) shows the NHC efficacy against a panel of influenza virus and RSV 
isolates. 
 
Table 1: NHC efficacy against a panel of influenza virus and RSV isolates 

 
 
Importantly, the compounds showed active concentrations in the nanomolar to low-micromolar range and 
selectivity indices (SIs) against a broad panel of RSV, IAV, and IBV laboratory strains and isolates (Table 
1). The EC50 value obtained against H5N1 was 0.14 µM.  
 
Based on PK profiles in mice indicating sustained high lung tissue concentrations of the antivirally active 
NHC-TP anabolite, the inventors chose the mouse models of RSV and IAV infection for small-animal 
efficacy testing. The observed significant lung virus load reductions were consistent with efficient NHC 
uptake and anabolism in primary cells, the antiviral activity of the compound in native cell cultures and in 
vivo, and the sustained lung tissue concentrations of NHC-TP in mice. Virus titer reductions were 
equivalent to, or exceeded, those reported previously for the SOCs ribavirin and oseltamivir in the mouse 
model. 
 
Clinical studies and animal models have implicated a number of proinflammatory mediators in playing a 
significant role in coordinating the innate immune response toinfluenza virus infection. IL-6 in particular was 
identified as a promising biomarker for disease severity in the PR8 BALB/cJ model based on the correlation 
of IL-6levels with viral titers. Consistent with viral load reductions in NHC-treated animals, the inventors 
found that relative IL-6 expression levels were significantly reduced in the high-dose NHC treatment group, 
underscoring the therapeutic benefit of the compound against influenza. In addition to substantially lower 
viral loads in treated source animals that corroborated the results of the mouse efficacy studies, the 
reduced IAV transmission success under NHC treatment generates high promise that human therapy with 
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NHC may accelerate the silencing of virus outbreaks in addition to improving the management of influenza-
like disease. 
 
NHC emerges from this first in vivo efficacy assessment study as an orally active ribonucleoside analog 
with potent activity against influenza viruses and RSV. The compound was highly bioavailable, efficiently 
converted to the active NHC-TP form in disease-relevant respiratory tissues, and well tolerated and did not 
induce rapid viral escape from inhibition. NHC was effective against seasonal and highly pathogenic avian 
IAV strains, IBV strains, and RSV isolates in cell culture. Treatment alleviated clinical markers of RSV and 
influenza virus disease in the mouse model and effectively reduced influenza virus host-to-host spread in a 
guinea pig transmission model.  
 

B. Efficacy of Orally Administered EIDD-01931 in the Intraperitoneal Ebolavirus Challenge - 
BALB/c Mouse Model 

 
The reference attached as Exhibit 2 is a report from a study in which EIDD-1931 was evaluated in a mouse 
model of Ebola infection. For this study, 60 experimentally-naïve BALB/c mice were assigned to six (6) 
groups as shown in Table 1 below. Virus administration was performed via intraperitoneal (i.p.) injection. 
The viral dose administered was verified through plaque assay analysis of the prepared virus suspension. 
Mice were anesthetized for dosing via isoflurane inhalation. Animals were monitored daily by visual 
examination. Clinical scoring and health assessments were performed and documented at each 
observation using the scoring system shown in Table 2 below.  
 
Table 1: Experimental Design. 

 
 
Table 2: Quantitative assessment of pain and distress. 
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Survival results are summarized in Figure 2 (page 15 of Exhibit 2). Associated data are presented by 
individual animal in Appendix D. All mice challenged with virus followed by daily administration of vehicle 
(Group 1) succumbed by Study Day 7; this is the expected time to death following administration of 100 
plaque forming units (PFU). Mice challenged with virus followed by daily administration of 100 or 200 mg/kg 
EIDD-01931 (Groups 2 and 3, respectively) demonstrated a 50% (Group 2) and 58.3% (Group 3) survival 
rate. All 12 Group 4 mice (dosed twice daily with 200 mg/kg EIDD-01931) survived the 24-day study period. 
One subject from Group 5 succumbed on Study Day 3. These mice were challenged with media in place of 
virus on Study Day 0 and were administered EIDD-01931 twice daily at a dose of 200 mg/kg. All subjects 
challenged with media and dosed twice daily with vehicle (Group 6) survived the 24-day study period. 
 

 
Figure 2: Survival Results. 
 

C. Screening Assays for CHIKV, EEEV, VEEV, and WEEV. 
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PCT/US2018/064503 (Example 33) demonstrates the efficacy of EIDD-1931 against Togaviridae, 
particularly against CHIKV, EEEV, VEEV, and WEEV.   
 
Four-concentration CPE inhibition assays were performed.  The 50% effective (EC50, virus-inhibitory) 
concentrations and 50% cytotoxic (CC50, cell-inhibitory) concentrations as well as 90% effective 
concentration (EC90) were determined as described in Example 12 (pages 139-140) of 
PCT/US2018/064503. The data are shown in the table below.  
 
Virus Cell Line EC50 (µM) EC90 (µM) CC50 (µM)
VEEV Vero76 1.28   128 
VEEV Vero76 1   13.6 
VEEV Vero76   0.8 32.8 
VEEV Vero76 1.92   32.8 
EEEV Vero76 0.96   128 
EEEV Vero76 1.08   84 
EEEV Vero76   1.68 132 
EEEV Vero76 8   132 
WEEV Vero76 1.28   >400 
WEEV Vero76 1.36   288 
WEEV Vero76   <1.28 120 
WEEV Vero76 0.76   256 
CHIKV Vero76 1.28   76 
CHIKV Vero76 1.28   22.8 
CHIKV Vero76   0.72 96 
CHIKV Vero76 1.8   96 
 
The claimed compounds when administered achieve the desired therapeutic effect against Togaviridae 
viral infections, particularly Eastern, Western, and Venezuelan Equine Encephalitis (EEE, WEE and VEE, 
respectively) and Chikungunya fever (CHIK). 
 
In view of above surprising results, the claimed compound does not fall under Section 3(d) of the patents 
Act, 1970. 
 
In view thereof, the Applicant humbly requests the learned Controller to kindly waive off the said objection. 
 
3. Section 3(i) 
 
The Controller asserts that Claims 14-22 relate to the process of treatment of human beings to render them 
free of diseases, which are not patentable. The Applicant has deleted claims 14-22 to overcome this 
objection. 
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In view thereof, the Applicant humbly requests the learned Controller to kindly waive off the said objection. 
 
6. SUFFICIENCY OF DISCLOSURE: 
 
The Applicant submits herewith revised set of claims wherein claims 12-13 have been deleted. Thus 
the objection is rendered moot for these claims. 
 
7. SCOPE: 
 
The Applicant submits herewith revised set of claims wherein claims 12-13 have been deleted. Thus 
the objection is rendered moot for these claims. 
 
8. DEFINITIVENESS: 
 
The Controller alleges that the application does not satisfy the enablement requirement. In particular, the 
Controller objects to Claims 1-22, alleging that the application appears to be too broad and speculative in 
scope as the definition of the substituents R1-R21 is non-limitative. Further, the Controller regards certain 
expressions (such as alkyl, alkenyl, alkynyl, halogen, amino, mercapto, formyl, carboxy, carbamoyl, alkoxy, 
alkylthio, alkylamino, (alkyl)2amino, alkyl sulfinyl, alkylsulfonyl, arylsulfonyl, carbocyclic, aryl, azido, or 
heterocyclyl) as very broad and vague and does not limit the claims or boundary of the invention.  
 
While the Applicant disagree with the Controller, the claims have been amended to more narrowly claim 
what the Applicant believes is their inventions. We note that the claims define a narrow structure where 
some variability/breadth arises from the prodrug moieties such as at R1. The prodrug moiety is cleaved in 
vivo to release the narrowly defined N4-hydroxycytidine active agent.  The data in the application as well 
as the efficacy data as submitted herewith provide support of the active agent portion of the claimed 
compounds.   
 
In view thereof, the Applicant humbly requests the Learned Controller to waive off the said objection. 
 
PART-III: FORMAL REQUIREMENTS 
 
Statement & Under Taking (Form 3 Details) 
 
1. The Applicant shall separately submit the updated details of corresponding foreign applications on 
Form-3 in the Indian Patent office.  
 
2. The Applicant shall separately submit the documents related to the processing of corresponding 
foreign applications under Section 8(2) in the Indian Patent office. 
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Permission from NBA 
 
The Applicant submits that present invention does not involve any biological material from India. 
 
Format of Specification (rule 13) 
 
1. The Applicant submits herewith fresh copy of abstract in compliance with the objection. 
. 
Other deficiencies: 
 
1. The Applicant submits herewith fresh copy of Form-1, Form-3 and Form-5 in compliance with the 
objection. 
 
The Applicant’s Agents are of the view that the submissions made hereinabove would result in withdrawal 
of the Controller’s objections. In case, the learned Controller is of contradictory opinion despite the 
submissions, the Applicants Agent hereby requests a Formal Hearing before the Controller of Patents, 
Under Section 14 and Section 15 of the Indian Patents Act, 2005 (Amended), before taking any adverse 
decision on the application. 
 
Yours sincerely 
For KAN AND KRISHME 

 
 
Sharad Vadehra {IN/PA-232} 
Registered Patent Agent 
 
Enclosures:    

 Revised claims (Clean copy);  
 Revised claims (Marked-up copy); 
 Fresh Form-1, Form 3 and Form-5; 
 Revised abstract 
 Exhibits 1-4 

 

admin
Typewritten Text
763


	Biblio page:1
	Description page:2
	Claims page:126
	Bibliography
	Abstract
	Description
	Claims
	Bibliography
	Abstract
	Description
	Claims

